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THIS WINTER 


continue concreting 
without interruption 


using 


cement 


Quick setting —Extra rapid hardening 


Please write for booklet giving full details 
THE CEMENT MARKETING COMPANY LIMITED 
PORTLAND HOUSE, TOTHILL STREET, LONDON, Sw! 


G. & T. EARLE LTD., HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., PENARTH, GLAM 
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a rapid and highly economical method 
of erecting structures of all kinds 


PROMETO hydraulically controlled moving-forms and equipment enable a high rate 
of construction to be maintained with minimum labour requirements. They provide 
the means of making substantial savings in the cost of erecting Silos, Chimneys, 
Water Towers, Multi-Storey Flats, the lining of Mine and similar shafts, Elevator 
Houses, and many other types of concrete structures. We have the sole rights for 
the manufacture ané use of PROMETO equipment in the United Kingdom, and are 
prepared to enter into sub-licence arrangements with selected Contractors for individual 
jobs or prescribed districts. Inquiries are invited from Consulting Engineers, 
Architects and Contractors. 


wittiAM THORNTON « sons trp 


WELLINGTON ROAD 


LIVERPOOL 


Building and Civil Engineering Contractors 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 


The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L™- 


SECOND AVENUE CHATHAM NT 


Telephone : Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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THE NEW 


ie 

const ond tar aasil? Adm y serewe Alreaty the SL bas puwed the 

most scofiemical shuttering support 

low weight and great 

Thts figidity, quick and casy © 

with the adjusting sore fully assemble and adjust um! hes no loow 

parts, Multiple units can be joined 
together to extend indefinitely, 


@ 


Some lengths obtainable by join- 
ing girder sections ate shown in 

this diagram. Write for full details 

of maximum spens possible fer 

any chosen girder spacing. 


4 


RAPID METAL DEVELOPMENTS. LTD. DAD META 
PATENTEES AND SOLE MANUFACTURERS OF 


209, WALSALL ROAD, BIRMINGHAM, 226. TEL: BIRCHFIELDS 602!. London Off 


47, Victoria St., $.W.!. Tel: Abbey 4077 
South Depot Bridge Road, Waunarlwydd, Swansea. Tel: Gowerton 3277 


ADJUSTABLE CENTERING 
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This one-inch head pneumatic im- 
mersion vibrator will solve all 
problems in obtaining efficient 
vibration of thin concrete mem- 
bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 

be interchanged in a few 
minutes for a more power- 

ful 14” or 2)” dia. head. 


=~ The weight of the type 
5 AS 30 is only 15 Ib. and 
“ its frequency is 12,000 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 


or prestressing wire 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 408! -3 


— 
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operate: Peseara‘Muntz 
Pistad Colmpreibors 
for efficient production 


of compressed air 


Ope, 
ni 
an oil refinery new Angio. 
Isle of Gr a on 


The PESCARA-MUNTZ Compressor is a Free-Piston engine in which the work 
done by opposed diesel pistons is converted directly into compressed air. This 
mechanical simplicity eliminates vibration, cuts maintenance time and costs 
and reduces wear on the few and robust moving parts. Automatic and instant 
adjustment of output maintains a free air delivery of 105 cu. ft. per minute, 
every minute. PESCARA-MUNTZ Free-Piston Compressors are British 
designed and manufactured. In the hands of Contractors and Government 
Departments, these machines have given thousands of hours economical, 
trouble-free service under the most exacting conditions. Write for full 
details to the sole distributors in England, Wales, Northern Ireland and Eire: 


of Feltham 


MACKAY INDUSTRIAL EQUIPMENT LTD, FAGGS ROAD, FELTHAM, MIDDLESEX FELTHAM 
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ABELSON 


POURING SKIPS 
for CONCRETE, CEMENT and AGGREGATES 
__CAPACITY CU. FT. 


size 
18 14 


Height 3 9° [Bottoms 6 
‘A’ Side 38" 


Length 
10 33 
Width - ° 
33 
3 cwr 


Weight 


= 


Overall 
Height inc. 
Chains 

Plate 2° x Ve A/iron 


Construction 

Stand 


2° Ajlron 
«24 


Discharge Gat 
16x 
16 x8 


= Chains to suit- "FY" x 
Weight 181s or 25 Ibs 
& 30cwr. Side 110 x11 

Price Ex-Works C.W. Chains 

Bottom 0.0 | 44700 | 635-00 
Side £50-0-0 £37-0-0 


OTHER SIZES 
AND TYPES 
MADE TO ORDER 


Abelson, Birmingham 


Please write to Dept. C.S.1: 
ABELSON & CO. (Engineers) LTD., SHELDON, BIRMINGHAM, 26 
Grams 


Sheldon 2424 (10 lines) 
London Office 
Manchester ARDwick 1328 


Phone 
70 VICTORIA STREET, LONDON, S.W1 
Telephone TATe Gallery 9444 


Manchester Office 
100 OXFORD ROAD, MANCHESTER, 13 


Telephone 
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PETER LIND & CO LTD 


FTON STREET, s. 


— 
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EASTERN GAS BOARD AT A LAR ON GAS WwW Ks 
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IMMERSION VIBRATOR 


Here 1s an immersion vibra- 


tor that will cut your cor 


crete -plac ing costs m a halt 


aozen Ways High vibrating 


frequencies of up to 12,000 
r.p.m. give stronyer concret« 
and speed up plac ing—and 
you can strike shuttering sooner At the 
same time, the Humdinger flexible 
shafts operate at QUARTER SPEED 


And this means longer life and less maintenance—the drive 


just keep on running week after week 
Plant records prove that contractors and civil engineers are 
changing to ‘ Humdinger’ after seeing the difference the: 


can make in concrete placing. Prove it for yourself b: 


using one on your next vibrating job. You can have a 
* Humdinger’ on trial or hire (with optior 


PETROL AND ELECTRIC MODELS AVAILABLE 


ACE MACHINERY LIMITED 


VIBRATOR DEPT., PORDEN ROAD, BRIXTON, LONDON, $.W.2 Telephone BRixton 3293 (9 lines) 
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BEFORE RENOVATION 


: 1% 


@ = The reinforced concrete structure of Commercial Solvents (Great 


@ = Britain), Ltd., at Bromborough, Cheshire (see top illustration), 


@ = was built about 30 years ago, and had deteriorated through 
@ = rusting of steel reinforcement with insufficient cover. The 


* main renovation of this structure (see bottom illustration) ef 
@ included cutting-out defective concrete, removing rust-scale 3 
@ from exposed reinforcement, providing a new concrete q 
@ surface of about 85,000 sq. ft., and fixing 1200 ft. of new 
@ coping. The exterior concrete surface treatment was re 
by carried out with the ‘‘Aerocem'’ cement spraying “ath ‘alt 
@ wpprocess. 


MEARS BROS. 


(CONTRACTORS) LTD 


HEAD OFFICE 
SYDENHAM ROAD, LONDON, S.£.26. Telephone: Sydenham 6281 a 


AND AT BIRKENHEAD AND SOUTHAMPTON 


AFTER RENOVATION 
- 
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Wt they planted the 


YOU CAN CONCRETE 
IN 25° OF FROST 


Important constructional work and housing 
must continue in frosty weather. Sealocrete 
Double Strength Premix provides the maximum 
safety available. Even for cement mortar for 
brickwork and cement renderings, the setting 
time of the cement mortar.or cement rendering 
is accelerated with the object of 
enabling it to be set before the 
frost can affect it. You can con- 
tinue work under any conditions 

and finish it in the shortest 
possible time. Specify Sealocrete 
from now on—right through the 
winter. 


For further information write, quoting reference El 


SEALOCRETE PRODUCTS LTD 
ATLANTIC WORKS © HYTHE ROAD 
LONDON N.W.10 


Telephone LA Dbroke 0015/6/7 
Telegrams ; “ Sealocrete, Wesphone, London.” 


‘“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to I}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 


@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS 


DE BURGH RD., S. WIMBLEDON, S.W.I9 
Phone: Liberty 2446 


ONE. 
North Pole in Concrele.. 
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THE QUICKER EASIER WAY TO 
FRAME, HANG & SUPPORT ALL 
ELECTRICAL, PLUMBING, HEATING 
AND VENTILATING EQUIPMENT 


COMPLETELY ADJUSTABLE - NO DRILLING - NO WELDING - NO DETAIL DRAWINGS 
REQUIRED - “UNISTRUT” SAVES TIME LABOUR AND MONEY 


HOW TO BUILD WITH UNISTRUT 


THE BASIC 
COMPONENTS 


Unistrut Bolt 4° and 


Unistrut Framing 
Fittings 


Unistrut Locking Nut 


Unistrut Channel 

10'= 0" and 20'-0” standard lengths, 
12 gauge 
Standard finish - Bonderized and stove 
enamelled olive green Also available 
galvanized or plain, oll protected 


There 
Camp tor 


UNISTRUT IS AVAILABLE 


FROM ALL Sankey- Sheldon 


oF 


SANKEY-SHELDON BRANCHES 


(Dept. UI/CC7), 4, CANNON ST., 


LONDON, E£.C.4 
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for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


he *‘ CAPCO’’ range of con- 
crete testing apparatus ailso 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.!18. Telephone: WILLESDEN 0067-4. Cables: CAPLINKO, LONDON 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “B.A.L.”” TYPE. 
INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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ANGLIA 


FOR ALL 
OF PRES 
CONCRET 


NGL 


SHEET PILES - ROAD 
AND RAIL BRIDGES PRODUCT 


ROOF & FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH - Tel. : Gt. Witchingham 291 


TRESSED 
UNITS 
| | 
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MILLS SCAFFOLD CO., LTD. 


(A Subsidiary of Guest, Keen & Nettlefolds, Ltd.) 


Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. 


Agents & Depots: BELFAST + BIRMINGHAM 
COVENTRY + CROYDON + DUBLIN + GLASGOW 


(Riverside 5026/9) 
BOURNEMOUTH * BRIGHTON * BRISTOL 
HULL ILFORD LIVERPOOI 
* PORTSMOUTH READING + SHIPLEY SOL 


CANTERBURY + CARDIFF 
LOWESTOFT + MANCHESTER 
THAMPTON + SWANSEA + YARMOUTH 


NEWCASTLE NORWICH PLYMOUTH 
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Flats in Reinforced Concrete for the London 


County Council at Clarence Avenue, Clapham 
4 Park, London, 


Wates specialise in reinforced concrete in all its aspects and their wide 
experience is backed by an organisation which can place at the disposal 
of interested Authorities as well as Commercial, Industrial and Public 
Utility Undertakings all the advisory facilities afforded by a fully 
qualified staff of Engineers, Architects and Surveyors. Wates have the 
skilled labour, the organisation and the production resources to 


undertake the most diverse contracts. 


WATES LIMITED 


Building and Civil Engineering Contractors 


1258/1260 LONDON ROAD, 5S.W.16. PHONE: POLLARDS 5000 
LONDON NEW YOR K DUBLIN 
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SPECIALISTS 


cTors) LTD. 
& co. (CONTRA ings and Renderings 


for Gunite Lin 
once of every kind In any pa 


of the country. CREWE 
HASLINGTON Crewe 1265-6. 


We Invite inqul 
for new oF old 


OPPER STRIPS 


for expansion joints 


All Reinforced Concrete 

Engineers recognise the 

advantages of using copper 

strips for sealing joints in 

concrete work. Copper 

is ductile, will not crack 

under repeated bending, is e 
non-corrosive and is un- 
affected by wet concrete. - 
We specialise in the supply 

of perforated copper strips 

of all required lengths and 

widths for expansion joints, 

and shall be pleased to 

submit prices against de- 

tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER , 
Telephone: FAiLeworth 1115/6 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 


PRECAST CONCRETE FRAMED 
FOUR-STORY WAREHOUSE 


in course of construction at Paddock Wood, Kent, for the 


HOP MARKETING BOARD 


Architects : Messrs. Farrttoucu & Morris, FF.R 
Designers of Concrete Structure: Messrs. R. E. Eacan, Ltrp 


Main Contractors: Messrs. Hatse & Sons, Lrp 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON S.W.| 
Tel.: ABBey 6614/7 Tel. Address: RECONCRET SOWEST LONDON 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 

Smaller PC4—8/10 cu. yds. per 
hour. 

Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


FOR SALE AND HIRE 
EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
. BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 

Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 

Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE REGISTERED TRADE MARK OF ( PUMPCRET THE CONCRETE PUMP COMPANY LIMITED 


Telephone: Western 3546 Telegrams : Pumpcret, Kens, London 


: 
Ni 
— 
Tue Concrete Pump Company 
‘3 4STAFFORD TERRACE, LONDON, W.8 
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MODERN METHODS Bulk handling of cement in con- 


junction with concrete weigh-batching plant and tower cranes are now 
taking the place of older methods. More of our contracts are being 5 


equipped in this way. : 


RUSH & TOMPKINS LTD. 


Building and Civil Engineering Contractors 


om 


SIDCUP - LONDON DURBAN COLOMBO EDMONTON, ALBERTA 
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Now, when work is held up 
through ‘“‘wet time” and 
“short days", is the time 
to plan for increased produc 


tion and bigger profits in the 


future. Now is the time to investi- 
gate—and install—this money-earning 
profit-making machine 


60 or more drops an hour 

of B.S. Hollow Blocks 6” or 

84" thick or B.S. Solid Blocks 

2” to 6" thick, Plain or Tongued 
& Grooved, secured with ease by 


only two men 


Sole Concessionnaires for the British Isles 


LAN 


DAVIES of BRISTOL 


Contractors’ and Quarry Plant 


ALAN R. DAVIES - 47a ZETLAND ROAD - BRISTOL 
Telephone: 41/205/6 
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REINFORCED 
CONCRETE CONSTRUCTION 


BEHIND THE FACADE 
of brick and glass in this 
group of Laboratory and 
Workshop Buildings lies 
the enduring strength oil 
REINFORCED CON- 
CRETE STRUCTURES 
AND FOUNDATIONS 


Built by 


TELEPHONE SIMONSWOOD 2601 (3 lines 
HAMMOND ROAD, KIRKEBY INDUSTRIAL ESTATE, LIVERPOOL 
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“ MATOBAR ” 
the 
of 


CONCRETE 


Baghdad. 


FOR ROADS 


McCalls 
TEMPLEBOROUGH 


FABRIC REINFORCEMENT 
Fabric is being used in 
Iraq for the Baghdad 


Highway, now under 
United Construction 


construction by 


Co., 


McCALL AND COMPANY (SHEFFIELD) LIMITED 


xxiv 
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Difficult Country... . 


T H REE miles of Main 
Trunk Sewer constructed 
through a deep wooded 
ravine—partly in tunnel 
—presented some un- 
usually difficult problems. 


An example of the scope 
of our activities in the 
Civil Engineering field. 


PETERLEE NEW TOWN 
Co. Durham Main Trunk Sewer. Engineer: — 
CG. Seymour Roberts, AMIACE 


TARSLAG 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 
WOLVERHAMPTON STOCKTON-ON-TEES ROTHERHAM 
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APPLIED 


MONOLITHIC 


Photos at Denton New Gasworks, courtesy 
N.W. Gas Board. Main contractors, Messrs. 
Holst & Co. Ltd., Manchester, 14. 


Ask for new brochure giving complete 
specifications and quantities for all 
types of roofs. 


Bret EVODE LTD. GLOVER ST. STAFFORD. Telephone: 1590 1/2 Telegrams: Evode, Stafford 


London Office: 1, Victoria Street, London, $.W.1. Abbey 4622/3. 


EVODE 
Gasworks DFING 
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Prestressed comerete sections 

made wlth Ciment Fondu and 
used in the construction of @ tobacco 
factory Bristol 


By courtesy of C. W. Glover & Partners 


STRUCTURAL UNITS 
Cast one day—in service the next 


The advantages of Ciment Fondu are significant in the manufacture of 
prestressed concrete. Rapid hardening and the high structural strength obtained 
in only 6-8 hours after placing effect speedier production and lower overall 
manufacturing costs. Curing is only required during 24 hours instead of the 
several days usually needed. Steam curing is not only unnecessary but un- 
desirable. Fewer stress beds are required and the tension wires can be cut 
within 24 hours of casting. Ciment Fondu also possesses high resistance to 
chemical action, as proved by its applications in connection with sulphates, sea 
water, marsh land, waste flue gases, etc., etc., and its use therefore gives protection 
to the prestressing wires. 


Concrete Rock-Hard within one day 


Regd [rade Ma 


MINOUS CEMENT 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73 Brook St., London, W.1. Tel. : MAYfair 8546 


AP}-1852 


aad 


d PRESTRESSED CONCRETE 
CIMENT at 


— 


xxvii CONCRETE AND CONSTRUCTIONAL ENGINEERING FEBRUARY, 1955 


STENT 
PILES have satisfactorily withstood pracu- 
cal Leste aad have the advscteges of emalla 


ecantiings. greater length aad easier hand 
lag. lUlustration shows 17 = 68 
long pile on « atte where several hundreds 
were used most successfully. 


st STENT Ht. 
popalarn+ 


probably remain unchal ed the 
STENT PRESTRESSED FILE. Stock 


AVAILABLE FOR IMMEDIATE 
DELIVERY 


PRECAST 
CONCRETE 


1 Victoria Street, London, $.W.1!. Phone : Abbey 2573 42416 
Works : Dagenham Dock, Essex. Phone : Rainham (Essex) 780 


GUNITE AND 
GEMENTATION 


MORAN 


ot repairs to AND COMPANY LIMITED 
structures Specialists in the repair of Engineering Structures 
nena 5 OLD HALL STREET 
diagnosis LIVERPOOL. 
of defects Tel. CENtral 7975 
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The reconstruction of this SOOft, behalf — 
of the Cromer Urban District Couell is 


Surveyor to the Council: 
J. A. Haigh, Esq., 
A.M.LS.E. 


Resident Engineer 


TQ 
oy 


CONCRETE PILING LTD 


10 WESTMINSTER PALACE GARDENS ARTILLERY ROW LONDON SWI PHONE ABBEY 1626/7 ) 
LADAS DRIVE BELFAST PHONE BELFAST 58100 WORKS RIVER ROAD BARKING PHONE RIPPLEWAY 2624 


| 
approaching completion. The contr included the — JB 
replacement of main concrete and tniber 
Duvivier, Victoria Street, London, S.W.1. 
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CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths, 
hooked and bent in ac 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 
holding Department. 


We specialise in Large 
projects, for which our 
Designers are always at 
your service 


FOR ALL CONSTRUCTION PURPOSES 


SOMMERFELDS LTD. 


WELLINGTON + SHROPSHIRE Tel.: Weil. 1000 
LONDON OFFICE: 167 VICTORIA ST. ° TELEPHONE: VICTORIA 1000 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 
THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER i8 


“JUST AS GOOD” 
THE LEEDS OIL & GREASE Co. 
Phene 22480 LEEDS, 10 "Grams! “Grease.’’ 


Fesrvany, 1955.5 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


provides 


a proved and tested foundation 
for the Constructional Engineer 


on otherwise unsuitable ground 


Cementation is particularly applicable to the treatment of made-up 
ground and rubble tips on which buildings are to be erected. 
Colliery shale and dirt tips and natural gravel deposits can be so 
treated that the constructional engineer has thoroughly-reliable 
foundation. 


The Cementation Company Limited has the experience, the 
facilities and the resources to carry out work of any magnitude in 
any part of the world. 


EMENTAT 10ON Bentley Works, Doncaster 


COMPANY LIMITED Telephone: Doncaster 54177-8-9 


7 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


Factory, London. Architects: Messrs. Clifford Tee & Gale. 


J. A. KING & Co. Lto., 


Telephone: CEN Sines) 181, QUEEN VICTORIA ST., LONDON, E.C.4 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on A pplication. PADDINGTON BASIN, W. 


Telephone : Paddington 2824 (3 limes). MEMBERS OF B.S. @ A.T.A. 


for REINFORCEMENT 
BARS in sizes from ¥ in. to I} in. Mild 
cut to lengths. 
ule. 


BARS for prompt delivery to site at com- 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136~7. Telegrams: “‘PET"’ SHEFFIELD, 9. 
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THE FRANKI COMPRESSED PILE CO. LTD 19 VICTORIA ST LONDON Swi 
CABLES © FRANKIPILE SOWEST LONDON 


AND IN AUSTRALASIA BRITISH WEST INDIES IRAQ © RHODESIA « S. AFRICA 
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use the 
SERVICE 


for concrete work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube and locking the panels together, eliminating nuts and bolts in 
shuttering. Tremendous saving in erecting and striking costs 


COLUMN CLAMPS : BEAM CLAMPS 


ROAD FORMS : TRENCH STRUTS § 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 
92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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REINFORCED CONCRETE BARS 


OLVILLE 


FITNESS FOR PURPOSE STEELS 


COLVILLES LTD 195 WEST GEORGE ST. GLASGOW C.2 


cat 
j 
j 
~ 

(Mild Medium or High Tensile Steets) 
Straght or Cut and Bent to Specification 
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= = TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 
and placing of concrete. 


EXCAVATORS 
MOBILE CRANES 
CONTRACTORS PLANT 
WATER CONTROL 
RAILWAY 


Also makers of a full range of tilting and non-tilting mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON, 


CHESTERFIELO 


WORKSOP 
— Ne 


NOTTINGHAM.» 


— GRANTHAM 
| 


ON-TRENT @ LOUGHBOROUGH 


Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. to 3 in. 


We are the leading suppliers of high-class concrete 
regetes in the area shown above. Prompt 
Back Numbers of veries guaranteed and keen competitive prices 


quoted. Send ior samples and prices. 
“Concrete and 


Constructional Engineering” TRENT GRAVELS LTD 


The Publishers frequently have enquiries ATTENBOROUGH 

4 
for back numbers of “ Concrete and Telephone : Beeston 54255 
Constructional Engineering,” generally 
from universities and similar institu- 


tions abroad Readers who have copies “CONCRETE SERIES” 


ywublished before 1954 (either bound or 
Shoandl which they no longer require are BOOKS ON CONCRETE 
invited to send a list of the dates to the 

Publishers, Concrete Publications, Ltd., Fors ea giving prices in 

14 Dartmouth Street, London, S.W.1. sterling and dollars, send « postcard to: 


Generally at least the published price can CONCRETE PUBLICATIONS, Ltd. 
be offered for such back numbers 14 Dartmouth St., London, s.w.l 
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-PART 


Concrete Reinforcement Service 


-PART 


Reinforcement Service 


1 Design with economy 


2 Preparation of working 
drawings 


3 Supply of 
Reinforcements. 
Expanded steel 
Welded Fabric 
Super Ribmet”’ 


4 Delivery to schedule 


S Technical advice and 
Literature. 


ENGINEERING 


FROM A SINGLE SOURCE 


There are many good reasons for using 
Expamet Reinforcements, not the least being 
that with Expamet you can get the estimate, 
the design, the working drawings and the 
reinforcement ready for the job —a complete 
reinforcement service from one single source. 


Wide Range of Variations 

The reinforcement for any type of con- 
crete structure can be most economically 
designed with Expamet Reinforcement 
Expamet reinforcements are available in 
over 100 standard varieties of Expanded 
Steel and Welded Fabric in weights vary 
ing from under 2 Ib. to over 30 Ibs. per 
square yard 


Adaptable 


Expamet reinforcements are versatil 
They can be adapted to meet reinforce 
ment problems of all kinds, from solid 
slab decking and hollow floors, to light 
shell construction such as barrel vault 
and dome roofs. They are just as effec 
tive reinforcing concrete in precast units 
as in sea defence works 

Expamet can help you. Write or tele- 
phone, we shall be pleased to advise in 
the choice and use of Expamet reinforce- 
ments — for any job you have in mind. 


CONCRETE REIMFORCEMENT SERVICE 


THE EXPANDED METAL COMPANY LTD 


61 Burwood House, Caxton St., London, 8.W.1. Tel: ABBey 3933 


Stranton Works, West Hartlepool Tel: Hartlepools 2194 
Also at: ABERDEEN BELFAST BIRMINGHAM CARDIFF DUBLIN EXETER GLASGOW ° LEEDS 
MANCHESTER PETERBOROUGH 


7 
| 
a 
a 
‘ 
a 


CONCRETE AND CONSTRUCTIONAL ENGINEERING Fevevany, 1955 


—— , 


. for all forms of 


PRECAST 
CONCRETE 


materials, e«perienced 
workmanship, expert 
supervision, and excellent 
service. 


We specialise in the production of Precast Concrete structural members to standard o 
special designs, also products for the Electrical industry, Sports Ground Contractors, an 
Fencing Contractors, and shall be pleased to submit quotations for your requirement 


H.B. CONCRETE CO. LTD 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 309 


Concrete TE 
spECIALIST® 
| 96, Victoria SUS Westminster, 


Fesrvary, 1955. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


No. 11 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed PRESTRESSED 
CONCRETE ROAD 
concrete 


CRAWLEY 


—for the roads of to-morrow ? INDUSTRIAL ESTATE 


Ever since prestressed concrete construction 
was first used in this country, designers, 
architects and civil engineers have specified 
“ Wire by. Johnsons’. The reason is quality, 
Craw ey Development Cor- built up on early experimental work with those 
PORATION. ENGINEER 
AY THE Time specialist designers who studied and worked 


A. J. W. Mcinrosu, B.Sc, 
M.LC.B., M.1.Mecu.t in the Continental development of this new 


Craawiey Development Cor building technique 
PORATION WITH COLLABORA- 


TION OF THE Presrressen 
Concrete Co. Lrp., Tne Johnsons have a long record of “ Firsts ” 
Roap Reseancn 
AND THe County Councis including indented wire for greater bonding 
or Sas ao Wee Coe and coils of 8 ft. diameter, from which the 
Contractors WILLMENT Bros Lrp., 


TWICKENHAM. wire pays Out straight. 


wire was essential 


Yohnsons the choice! 


Richard Johnson & Nephew Lid., Manchester, 11 


4 
wide and 6 in. thick 
by The Freyssinet System. a 
project and others are to be 
published in brochure form. 
— 
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RAWLOOPS 


You can have that shuttering erected or dismantled in minutes. 
For tapered walls or for reinforced walls (shuttering one side 
only) use Rawloops—you need no struts after the first lift! Two 
other big time-savers are Rawities (for shuttering both sides of a 
wall) and Rawlhangers (for every size of R.S.J.) 


These devices save time, timber 


and money. Write now for hand- fe. HEAD 
& WASHER 


some technical brochure— Lower FACE OF 
the cost of raising the shuttering.’ SHUTTERING 


SHUTTERING ONLY 
NEED BE DRILLED 
FOR BOLT 


ENDORSED BY FAMOUS BUILDING CONTRACTORS: 


E. B. Badger & Sons Lid. W. E. Chivers & Sons Ltd. Custodis 

(1922) Lid. J. L. Eve Construction Co. Ltd. F.C. Construction Co 

Lid Foundation (Plant) Lid W. & C. French Lid. Giihert-Agh 

lid Holloway Bros. (London) Lid John Laing & Son Ltd 

Wilson Lovatt & Sons Lid Sir Alfred McAlpine & Son Lid Sir 

Robert McAlpine & Sons Lid Marples, Ridgeway & Partners Lid 

Mills Scaffold Co. Ltd. F. G. Minter Lid John Mowlem & Co , 

Lid Taylor Woodrow Construction Ltd Trollope & Colls Lid THE WORLD s LARGEST MANUFACTURERS 


Vibrated Concrete Construction Co. Ltd OF FIXING DEVICES 


THE RAWLPLUG CO. LIMITED - CROMWELL ROAD - LONDON S.W.7 


PACKING — 
WALING 
Niky) 
J 
| 
HARDWOOD 
RAWLOOP SELECTED ACCORDING 
ac TO THICKNESS OF WALL 
| 
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Steel 
Retmniorcement 


... bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 


ing material « No loss of material 


due to prolonged storage on site 


A complete service of 
DESIGN, FABRICATION AND FIXING 
for all types of Reinforced Concrete 


Construction. 


SONBS 


REINFORCEMENT ENGINEERS 


WOOD LANE, LONDON, W.12 Telephone : Shepherds Bush 2020 
BUTE STREET, CARDIFF Telephone : Cardiff 28786 
TREORCHY, GLAMORGAN Telephone : Pentre 238! 


‘ 
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This machine is specifically designed for the mass 
production of SOLID blocks in sizes 18° x 9 x 2’, 
24", 3° and 4 in thickness and is capable of 
making 550 units per hour by means of *‘ Duplex "’ 
fitments. 
itments as extras are also available for manu- 
facturing HOLLOW blocks one at a time, having 
two cavities to standard measurements 18" x 9° x 3°, 
44°, 44°, 6", 83° and 9 in width. 
jt 's fitted with a large hopper and mechanically 
operated conveying gear, combined with a feeding 
box. The gear mechanism is automatically lubri- TRIANCO K2. Mark 2. 
cated by an oil bath within the gear box. Automatic Block-Making Machine. 


Full specification will be sent on application. 
TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 
Telephone : EMBerbrook 3300. 
Telegrams : Trianco, East Molesey. 


BLOCK-MAKING MACHINES 


= 


Reinforced Concrete Cast Stone 


DESIGN AND CONSTRUCTION 


Floors Granolithic Pavings 


IN SITU AND PRECAST 


Staircases Duromit Pavings 


(In association with the Kleine Co. Ltd.) 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 
LONDON EDINBURGH 


105 Baker Street, W.1 46 Duff Street 
Telephone : Welbeck 2525/6 Telephone : Edinburgh 61506. 


BIRMINGHAM MANCHESTER 
Northcote Road, Stechford Ashton Ros 


ad, Bredbury, Stockport. 
Telephone : Stechford 3631/2. Telephone : Woodley 2677/6 
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COVERING Waa 


WHAT IT is - AND HOW TO APPLY IT 


STONE COVERING—Coarse Stipple 


You will find this booklet very useful. 
It describes the complete range of Stic B 
Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 
impressive results that were achieved. 
Please write to our London office, when a 


copy will be sent you by return. 


STIC B PAINT SALES LTD. 


47 WHITEHALL, LONDON, S.W.! 
Telephone : WhHitehall 9958/9 


4 
alu 

Why, => 

Sh! Win 
J 
~ f 

A 
Sw, Ne» Ney, 

STONE COVERING—Fine Stipple an 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


FEBRUARY, 1955 


PRESTRESSED CONCRETE 
CONSTRUCTION 


Progress in Prestressed Concrete 
Construction 


McCalls Macalloy Bulletins comprise 
reproductions of authoritative 
articles from the technical press 
giving up-to-date information about 
the application of Lee-McCall pre- 
stressed concrete 


Earlier issues have now been re- 
printed and are available for those 
who may not previously have 
received a copy 


McCALLS 


TEMPLE BOROUGH 


TELEPHONE ROTHERHAM 2076 ER 5 LINES) 


MACALLOY 


BULLETIN No. I. 


 Fifteen-mile toll bridge across 
lower Tampa Bay, Florida, U.S.A.” 


BULLETIN NO. 2. 


“Eleven hundred feet of culvert 
for the Lee Conservancy Catch- 
ment Board ”’ 


BULLETIN NO 3. 


** 160-ft. Span Skew Railway Bridge 
across River Don” 
ITED 


LIM 
sor 41 


LONDON OFFICE GROSVENOR GARDENS Swit 


PC 27 


No? 1953 
guLLeTin No. april 1953 
ay As AY BRIDGE 
underline Bridge over River Don for 
_ 
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CAPACITY 


ONE in. dia. MILD STEEL 2 
or a Multiple of smaller bars ‘a's 


Details of this range, all types of concrete 
vibrators, and contractors’ plant, sent on request 


E-P-ALLAM E CO. LTD. 


LONDON: 45 Great Peter Street, S.W.!. - Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, 0.5. South 0/86. Works: Southend-on-Sea. fastwood 55243 


WATERTIGHT 
LININGS 


LININGS 
FOR 


FOR 


TUNNELS, 
RESERVOIRS, 
SEWERS, 
SWIMMING 
TANKS. 


BATHS, ETC. 


Specialists in the Repair and Reconditioning of 7 
Reinforced Concrete Structures, etc. * 
THE 


CONSTRUCTION CO-LTD 
WESTERN HOUSE, HITCHIN, HERTS. 


Dan 
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HAYWARD 


Haywards ‘ Crete-o-Lux’ Lights, of reinforced concrete con- 
struction, are purpose-made and precast (unless otherwise 
required) for maximum efficiency and dependability. These 
Lights meet every need of present-day practice, being specially 
designed for Pavements, Roadways, Floors, Stallboards, Roofs, 
Domes, Canopies, Lanterns, Windows, etc. Their use ensures 
good appearance and the best possible transmission of light. 


* Crete-o-Lux ’ Lights at a Pumping Station of the 
Newcastle and Gateshead Water Co. Chief Engineer : 
S. G. BARRETT, Esq., M.1.C.E., M.1.W.E. 


HAYWARDS LTD. UNION ST., LONDON, S.E.!. 


TELEPHONE : WATERLOO 6035 (PVTE. BRCH. EXCHANGE) 
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Prestressed Bridge at Dorchester for Dorset C.C. J. J. Leeming, M.1.C.E., County Surveyor 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


70 VICTORIA STREET, LONDON, S.W.!. Telephone: TATE GALLERY 0088 


SHEETING 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 
application to:— 


DORMAN LONG (Steel) LTD., SHEET DEPT. 
AYRION WORKS, H 


London Office: Terminal House, 52 Grosvenor Gardens, §.W.1 


% 


REINFORCED 
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DORMAN 
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Glutton for punishment! 


All over the world the name of ‘Land-Rover’ stands for versatility, 
endurance, toughness. That 4-wheel drive gets through . . . anywhere 
. any time. And now the powerful 52 B.H.P. engine has been 
= still further improved. New long-life features have 
been incorporated... spread bore cylinder 
arrangement . . . copper-lead bearings .. . 
full-flow oil filter. The Land-Rover 
goes from strength to strength! 


86° Wheelbase Standard model 
with detachable hood and nde 


screens 


The 
A The Land-Rover 107 
wheelbase Pick-up 
=ROV VE, can take it! 


MADE BY THE ROVER CO. LTD - SOLIHULL - BIRMINGHAM also DEVONSHIRE HOUSE « LONDON 
CVS-104 
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KOPEX PATENT PROCESS 


the pliable steel 
tube for forming all ducts in concrete . . 


it is supplied in 2°, 1°, 14", 
1g”, 18°, 2° and 34° diameters 
(or larger sizes, if required, 
up to 74” internal diameter), 
and in lengths as required. 


1. External ribs 

2. Smooth bore 

3. Easily bent by hand 

4. Stays put 

5. Extremely light weight 


= 


6. No distortion of bore 
7. No frayed or loose ends 


As approved and supplied 
for the 

Lee- McCall, Freyssinet, 

and Gifford-Udall systems 


DUCTS FOR PRESTRESSING CABLES 


Labour saving . . . easy to install . . . outer corrugation gives a perfect bond to the surrounding concrete the inside 
of the tube is smooth to facilitate the passage of bars or cables and allows free flow of grout. These are some of the advan- 
tages of the new Uni-Tube which make it the ideal and economical method of forming cable-ducts, with unskilled labour and 
without any special apparatus, for the most intricate prestressed concrete design. Coupling covers for use with this tubing 
for McAlloy also supplied. 


AS SUPPLIED FOR 


HULL TECHNICAL COLLECE 
UNI-TUBES, LTD. 9 SOUTH MOLTON STREET, W.1. Telephone: MAYFAIR 7015 


WORKS: ALPHA STREET, SLOUGH Telephone: SLOUGH 24606 
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MONK 


WARRINGTON & LONDON 


are organised and equipped 


fo carry out 


REINFORCED CONCRETE 
CIVIL ENGINEERING 
& BUILDING CONSTRUCTION 


This organisation has been 
responsible for the construction of many 


major projects at Home and Overseas 


A. MONK & COMPANY LIMITED 


Head Office : London Office : 
Padgate, Warrington 75, Victoria Street, S.W.1 
Tel: Warrington 2381 Tel: Abbey 2651 


117/66 
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INDE 


Curing with SISALKRAFT is simple and sure. Con- 
densation, which forms beneath the SISALKRAFT, 
keeps the slab moist, even in hot weather. But 
SISALKRAFT does more than merely cure and pro- 
tect concrete from pitting and staining. It retains 
the heat generated during hydration of the cement 
and so gives VALUABLE PROTECTION AGAINST 
FROST. 


With its high bursting strength SISALKRAFT 
(Subsoil grade) takes good care of the underside 
of concrete, allowing full subgrade friction and 
ensuring maximum strength. 


1 7 T Information sheet, samples and prices on request. 


ESTABLISHED 1857 


SANK LY & SON. Sole Distributors for British Sisalkraft Led. 


ALDWYCH HOUSE, ALOWYCH, LONDON, W.C.2. ‘Phone: HOLborn 6949 (20 lines) ‘Grams: Brickwork 


D 


Estrand, London. 
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The world’s most 
highly developed 
fully portable 
bulk cement 


equipment 


The automatic 
weighing device 
is instantly ad- 
justed against the 
calibrated scale 


The Type 20! (20 tons nominal capacity) PORTASILO. 


The PORTASILO system exploits to the full the advantages 
of using bulk cement and utilises the pneumatic delivery 
system now offered by the leading cement manufacturers. 
les use can effect savings of 18/- per ton of cement used. 
This proved and established system. can be seen operating 
in most parts of the country. The PORTASILO is fully 
portable and the Type 105 Model of 10 tons nominal capacity 
is light enough to be man-handied. Automatic weighing 
of the cement is provided by the PULLWEY Mechanica! 
Cement Man. The PORTASILO illustrated is the Type 20! 
of 20 tons nominal capacity. Other models of 10 tons 
capacity and upwards are available. 


Write to-day for full details. 


BLUE BRIDGE LANE, 


YORK. 


Erected in minutes, the PORTASILO has unique aijvantages 
% No prepared foundations 
% No power required for its operation. 
%& No erection or dismantling problems 
% No assembly joints to create trouble. 


The system eliminates : 
% Unloading of cement by hand. 
% The need for a cement man behind the concrete mixer. 
* Waste. 
% The disposal of empty cement bags. 


Covered by patent 
applications in 
Great Britain and 
the principal coun- 
tries of the world. 


Telephone : YORK 4872 (8 lines) 
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EDITORIAL NOTES 


The Resistance to Frost of Air-entrained Concrete. 


AMONGST the chemicals recently used to reduce the effects of frost on fresh and 
hardened concrete are resinous air-entraining agents. These chemicals increase 
the workability of the mixture and allow a smaller water-cement ratio to be 
used, and this partly or entirely offsets the lower compressive strength 
caused by their use. What is more important from the point of view of winter 
concreting is that they increase considerably the resistance of hardened concrete 
to disintegration caused by repeated cycles of freezing and thawing. For this 
reason air-entraining agents are used in concrete road slabs to resist the effect 
of salts applied to the surface to remove ice or to prevent its formation 

An air-entraining agent produces in concrete a very great number of minute 
air bubbles which are dispersed throughout the mixture These bubbles act as 
a lubricant between the particles of aggregate, and their effect is to increase 
workabilits The reason why the presence of these small voids increases the 
resistance of hardened concrete to freezing and thawing 1s not, however, so well 
understood. In mixing ordinary unset concrete the water, when the temperature 
falls below freezing point, tends to form ice-lenses which have a greater volume 
than the water of which they are formed. According to a theory propounded 
by Mr. T. C. Powers and Mr. R. A. Helmut and quoted in a Danish publication 
on winter concreting,* the tensile strength of ordinary cement paste is sufficient 
to prevent the formation of ice-lenses, and the water, on expanding as it gets 
colder, is forced into the concrete. Due to the low permeability of concrete 
the resulting hydraulic pressure is sufficient to disrupt the concrete, and the 
disrupting effect is greater still when the water becomes ice. If, however, the 
concrete contains a great number of closely-spaced air bubbles, as in air-entrained 
concrete, then the water will be forced into these spaces as it gets colder and the 
hydraulic pressure thereby relieved. Investigations by one of the authors of 
this theory have shown that when, due to prolonged frost, the water in the bubbles 
freezes, the ice thus formed will attract water from adjacent cement-gels without 
disrupting the bubbles [his removal of the water from the cement gel causes 


a shrinkage of the concrete, whereas concrete without entrained air expands 
on freezing 
From this theory a method has been devised of calculating the hydraulic 


* “ Betonstebning om Vinteren”, by P. Nerenst, E. Rastrap, and G. M. Idorn The Danish Institute of Building 


Research. 1953.) 
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pressure resulting from the freezing of the water in air-entrained concrete, and 
by equating this calculated pressure with the tensile strength of the concrete at 
various ages it is said to be possible to cale ulate the time during which the tempera- 
ture of the fresh concrete should be maintained above freezing point. It is claimed 
that it is therefore possible to determine with some confidence the earliest time 
when the heating devices and insulation may safely be removed Although it 
is not stated in the Danish publication, it would seem reasonable to assume that 
an explanation of the protective effect of air-entrainment on ice-bound concrete 
roads treated with thawing salts would be similar, but based upon the growth 
of crystalline structures in the concrete rather than on the formation of ice-lenses. 
The somewhat complicated calculations relating the hydraulic pressure to the 
tensile strength of the cement paste, which include the quantity of water and its 
viscosity, the saturation-coefficient of the cement paste, the rate of cooling (which 
depends upon the size and shape of the members), the permeability of the fresh 
concrete, the average diameter of the air bubbles and their spacing, and the rate 
of increase of the tensile strength of the cement paste, have been reduced by 
the Danish authors to the application of graphs and tables. It is doubtful if 
in a temperate climate the methods would be justified, but engineers and con- 
tractors concerned with placing concrete in colder climates might well gain 
some valuable information from a study of the book, of which an abbreviated 
translation (without the diagrams and curves) is available in the English language 

Even in a temperate climate the problem of placing concrete and protecting 
it during the curing period in cold weather is one which has not been satisfactorily 
solved. In colder climates the problem is of much greater importance and much 
thought has been given to devising methods of heating the materials before and 
during mixing and of maintaining the temperature of the concrete above freezing 
after it has been placed. As well as the use of external sources of heat, advantage 
has been taken of the heat generated by the chemical actions occurring in the 
cement during hydration, and to augment this various chemicals have been used 
which generally have the effect of increasing the rate of hydration of the cement. 
The total amount of heat generated by different types of Portland cements during 
setting is very much the same with and without the addition of chemicals, and 
the temperature of the cement, and consequently of the concrete, 1s in reased 
for a short period if all the heat is produced in a short time. Thus by increasing 
the rate of setting the temperature of the mixture is raised initially compared 
with what it would be with a normal-setting cement, and also the rate of increase 
of strength is hastened, allowing external sources of heat to be dispensed with 
much sooner. Generally, however, the added chemicals do not increase the 
ultimate strength of the concrete nor its resistance to subsequent freezing and 
thawing of the hardened concrete. The chemical most commonly used is calcium 
chloride, but some engineers are averse to its use in reinforced concrete until 
long-period tests have proved that it will not cause corrosion of steel embedded 
in the concrete in which calcium chloride is included. Nevertheless chemicals 
are frequently used in order that external sources of heat and means of insulating 
the concrete are required for a shorter time, as these are the most expensive of 
the precautions to be taken ; compared with the cost of providing, adequate 
protection in very cold weather, the heating of the materials before and during 
mixing is relatively inexpensive. 
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CLOSED ANNULAR SECTIONS. 


Closed Annular Sections subjected to Bending 
and Direct Compression.—l. 


By J. RYGOL, B.Sc.(/Eng.). 


[He design of an annular section subjected to bending and compression, using 
algebraic expressions, is usually done by trial and error and is laborious. The 
nomographic method presented may be used for either design or analysis. The 
nomograms are based on algebraic equations and their derivation ts shown. 
Iwo cases are considered, namely, (1) Compression throughout the section, 
and (2) Tension in part of the section. The assumptions made are (a) The 
symmetrical reinforcement A, is replaced by a uniform ring of steel of mean 
radius Rk, and (b) The concrete is considered to be concentrated at the mean 
radius & ; that is the inside and outside concrete covers are equal. Assumption (a) 
results in negligible error. Assumption (b) is usually achieved im practice. 
Nomograms Nos. 1 to 3 are constructed for the eccentricity ¢ measured from 
the physical centre of the section. If the thrust N acts at the centre of the section 
M 
N 


measured from the centre of the section. In this case the nomograms can be 


and there is a bending moment M, the equivalent eccentricity of N is e 


applied directly. When there is tension in part of the section, thrust V, when com 

bined with M, acts at an eccentricity measured from the centroid of the effective 
section and its position in relation to the centre of section is unknown. An 
iterative process of solution to meet this latter assumption, using the same nomo 


e 
grams, is adopted. Where there is pure bending, N = o and R a. 


Compression Throughout the Section (Fig. 1). 
The greatest stresses in the concrete are 
N Ne(R 0) 
Ji, 2 
A 

where A,, is the equivalent area of concrete, J,, the equivalent moment of inertia, 
m the modular ratio, p the ratio of the area of reinforcement to the true area of 
the concrete, RK the mean radius, ¢ half the thickness of the annular ring, N the 
compressive force, and e the eccentricity. 


(1) 


a and the area of concrete A 4rkt. Then 


Aw = 42Ri(1 + mp) = A(t + mp), 


AR?* 
t*) +- 2aRk*tmp + a? 4 mp’. 
2 


4 + a* + 


t 
The ratio .. = 4 is small, and an approximation of the right-hand part in 
\ 


the bracket is permissible : 
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Fig. 1.—-Values of k, and k, from Nomogram No, 1 on pages 82 and 83. 


I+a a* I 2 
: ~ I -|~ —(r + a — 0°8a?). 
I+ a*+mp mp I + mp I mp 


a 
herefore E + —(1 + a — . (2a) 
A(1 + R 
=o The approximation results in an error of less than 0-3 per cent. in the case where 


3 and mp o-9. Writing f and / hy, k,, equation (2a) 


his f (1 +a | and 


becomes 
I + mp R 


I 2e I . 
I+ mpl? R" ks al? -- +a— | 


Nomogram No. I is of the double-intersection type and gives the relationship 


between R’ mp, k,, and ky. The line of zero stress corresponds to k, = 0, 
\ 


R 


and the limiting value of R in that case depends upon the ratio R ; it approaches 
\ 


05 for a very thin annular cross section. 


Use or Nomocram No, 1.— 
i (a) Given #, R, p, N, and M, find f, and f,. Decide the value of m and 
ot Ro February, 1955 
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N M e 
evaluate f and e . Draw a vertical line through the known value 
4:1Rt N 


t 
to intersect the corresponding curve R’ rhrough the point so obtained draw 


a horizontal line to intersect a vertical line through mp. Read k, and &, corre- 
sponding to this point. The stresses are /, = k,f and f, = hoff, 


EXAMPLE. 50 tons; M = 490 tons-inches ; 
p 2 per cent.; m 15 


N 50 * 2240 


Solution f 496 |b. per square inch 


41 x 36 ‘ 

M 490 9°83 t 5 

From Nomogram No. 1, k, 1-18—therefore f, = 1-18 * 496 5535 lb. per 
Square inch. k, ‘29-—therefore f, 0°29 * 496 144 lb. per square inch 


39. 


(b) To design a section for a working stress of f, when f, = 0. Assume a 


t 
ratio R’ Extend the line k, = 0 to intersect with the assumed R* urve. This 


e M 
gives the ratio R’ As ée is known (« xv) the mean radii R and ¢ can be calcu- 


lated. Next evaluate f ~~, and then k, fi A vertical line through the 
f 


point of intersection of the k, and k, lines determines the necessary percentage 
of modular reinforcement mp. 


EXAMPLE. = 900 Ib. per square inch; f, 1500 tons-inches ; 
N 200 tons. 


Solution. ¢ o-t5. From Nomogram No. 1, 
t 


0-444. 
Therefore R 16-9 in. and ft = O15 x 16-9 2°63 in 
N 200 2240 


x 660 X 803 Ib. per square inch, and k, 


From Nomogram No. 1, mp 78 per cent. With m 18, p 


4°33 


100 


A, 


41 X 16°9 X 2°63 24°2 Sq. in 


Tension in Part of Section (Fig. 2). 


The position of the neutral axis as defined by R is given by 
Sfe— (1 —n)R) = 1. ‘ 


where S is the statical moment and J the moment of inertia of the transformed 
concrete section about the neutral axis. 


S = 4R*U(1 + mp)(sin d — cos d) +- 4R*%tmp sin d + (a — cos 
4R* sin d — dcos d — amp cos 
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Ne-cirt 
Fig. 2.—Values of C and n from Nomogram No. 2 (page 85). 


I = + mp)'d(1 + 2 cos? d) — 3 sind cos 
2R%tmp| (x — + 2 + 3 sin cos 


2R 4 amp)(i +- 2 cos? — 3 sin ¢ cos 


Now n = 1 — cos¢ and, with equation (3) written in the form 


the expression for R becomes 


I amp + — sindcos¢d (4) 


| amp -+- arc cos (1 ~ n) — (1 — n)Vn(2 — n) (4a) 


2LV n(2z — n) — (I — n)jarc cos (I — n) — (I — n)amp 
Nomogram No. 2 is based on (4a) and gives the position of the neutral axis 


as a function of R and mp. 


To ascertain the stresses in the concrete, the compressive force N must be 
equal to the total internal forces. Let F, be the total tensile force in the steel, 
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F, the total compressive force in the steel, and P the total compressive force in 
the concrete, then 
N=F,+P-—F, . (5) 
F, = 4R*tkmp'sin + (x — ¢) cos), = 4R*tkmp sin ¢—¢dcos¢d), and 
P = 4R*thk'sin — where k is the stress in the concrete at unit distance 
from the neutral axis. Substituting in equation (5), 
N 
4R% sin d — + amp) cos 
N(1 + cos 


(6) 


It 


and (1 + cos (7) 


m sin d — cos — amp cos 
R sind — dcosd amp cos 


(4) 


43 


Nomogram No. 2. 
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Therefore fe 4] . With Ne 
m 2(amp + ¢ — sind cos d) 
Q, this becomes 

R*t 
Q 2(amp + d — sind cos ¢) 
m 


mp are drawn in Nomogram No. 2. 
The maximum stress in the concrete is given by 


{TRU + cosd) +t 
r m R(1 + cos d) m 


T Per 7 
3 
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where C is a dimensionless factor. Curves for C expressed as a function of m and 


(9) 
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where U 


is the ratio of the stress in the concrete to the modular tensile stress in 
the steel. 


t 


lransforming equation (9), t (ga) 
2—n R\2—n 


Nomogram No. 3 gives the relationship between U, n, Q, C, 


f f 
Lines C, 0, * form one ' U, f. the other. 
4 m 


: part of the nomogram and 


+++ 


+++ tT 


so 


POSITION OF CENTROID 


A, 
N No. ( 00 
omogram No, 4 ps ) 
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line is therefore a transfer line. 


from the intersecting diagram. 


The value U 


CONCRETE) 


t 
in relation to m and R can be read 


When the permissible stress in the concrete is reached first, then C in (8) 


must be expressed in terms of f, instead of 


he 


hus 
m 


(IO) 


When the eccentricity of thrust N given by the ratio of M to N is to be 
measured from the centroid of the effective section the following method can be 


used. Let ey and e, be 


concrete section measured from the centre of the annular ring 


of N measured from the centre 


Now 


R arc COS (1 


Nomogram No, 4 1s in accordance with (12) and gives the ratio 


and mp. 


The position of n obtained with the assumption ¢ 


approximation of n. 


the distance of the centroid of the transformed 


The eccentricity 


of the section is then 


le Vun(2 n) 


n) + amp 


in terms of 
\ 


éy is used for the first 


With the value of # so obtained, find from Nomogram 
No. 4 the position of the centroid ¢,, evaluate ¢ = éy + é¢, 
of e find from Nomogram No, 2 the new position of n. 


and for this value 
With the new mn find 


é- and repeat this procedure until a satisfactory result is obtained. 


(To be continued.) 


Piles Formed in Paper Tubes. 


Paper (or millboard) tubes were used to 
form more than 200 piles about 15 ft. long 
for a warehouse at Lancaster, South 
Carolina, U.S.A. The site comprised 
loose filling on rock at a depth of 15 ft., 
and the water table was 4 ft. from the 
surface. A boring machine with an auger 
of 20 in. diameter was used, and a paper 
tube of 16 in. diameter immediately 
dropped into the hole. Water 
rapidly in the hole, but it is stated that 
there was little difficulty in pumping out 
the water and inserting the prefabricated 
reinforcement and placing the concrete 
The bottoms of the tubes were liable to 


rose 


SS 


disintegrate if too long a period elapsed 
between placing the tubes and concreting, 
and this was overcome by painting with 
bitumen the bottom 4 ft. or 5 ft. of the 
tube, or in some cases encasing the lower 
part of the tube in a thin metal collar 
In a few cases where the mud could not 
be kept out of the holes long enough to 
allow the reinforcement and concrete to 
be placed, 10-gauge metal tubes were 
dropped into the holes and driven to the 
rock by a pile-hammer. The method was 
devised by the engineering department of 
the owners of the building, the Spring 
Mills Cotton Mills 
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A SCHOOL IN 


SOUTH-EAST LONDON, 


A School in South-east London. 


THI 
been 


school shown in the illustrations has 
built at Kidbrooke for 
County Council to 
girls The 
three-story 


the London 
accommodate 
blocks, mostly 
buildings, are of reinforced 
concrete slab, beam, and column construc- 
tion, with a shell roof of 56 ft. span over 
the kitchen and north-light shell 
continuous over two spans of 4o ft 
for the craft-rooms 


2000) 


classroom 


roots 


Cat h 


The main assembly hall has a concrete 
dome 3 in. thick which is rectangular on 
plan (Figs.2to4 Che upper parts of the 
walls are 8 in. thick and are monolith 
with the they are supported by a 
column at each corner The walls on the 


dome ; 


Fig. 1. 


longer sides have large window openings 
(Fig. 2 from the underside of these 
walls (which are designed as beams) are 
suspended the inner sides of the flat roofs 
of the galleries at each side of the hall 
Where the windows occur the oval con 
crete mullions, designed as 
transfer to the walls the load from one 
edge of the flat The walls were 
prestressed so that they act as beams to 
carry the vertical and as ties to 
resist the forces tending to spread the 
The almost from 
bending moments because the prestressing 
of the walls almost eliminates strains at 
the edges of the dome relative to the walls. 


hangers, 
roots 

loads 
dome 1s 


dome free 


Class Room Buildings. 


Fig. The Assembly Hall from the Stage. 
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Fig. 3. 


View of Assembly Hall. 


An acoustic ceiling inside the hall is 
suspended from the dome by steel rods ; 
the space between the ceiling and the 


dome contains walkways, lighting equip- 


drainage channels 
Ihe architects are 


& Pike, and the «¢ 


ment, ventilation ducts, and other ser- 

vices Rainwater is drained from the The main contractors were 
dome by channels near its edges. Con- Walker & Slater, Ltd 

tinuity of the dome and walls is obtained for the foundations Messrs. J 
by haunches on the inside of the roof Sons, Ltd 


Comes 


RASA 


Comes 


which are large enough to incorporate the 


engineers Messrs. Ove Arup & Partners 


Messrs. Slater, Uren 
onsulting structural 
Messrs (ee, 
, and the contractors 
Garrett & 


Comes 


Fig. 4.--Cross Sections of Assembly Hall. 
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CONVEYOR 


GANTRIES 


17 A GASWORKS 


Conveyor Gantries at a Gasworks. 


Wil 
the 


EXTENSION iow in 
loughby Lane (London) gas works for 
Eastern Gas Board, 1 Divi 
and coke handling plant to 
An 
Fig I 
from 
carbonizing plant 
the 


to 


progress at 


ottenham 
include coal 


serve a new carbonizing plant ex 
tensive system of! 


to ce 


conveyor;rs Was 


mvey the coal the 


the 


required 
wagon tipplers t 
from 
and 
the carbonizing plant 
the overhead cor 

pre ed 
length of 2927 ft 
coal hoppers 
tructed in 


or i tore to move coal 


carbonizing plant 


vantri 
The 


coke 


having 
fer 

hoppers 

concrete 


The 


it vary in 


and 
reinforced 


tran 

con 
gantries 2 are 
from 


and 4 
width 
ile 


in The are 


Fig. 1. 


Fig. 2. 
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Arrangement of Gantries. 


Completed Gantries. 


The 


fixed 


are 


6 ft. 6 in. deep, with 
h continue as columns 
4 
minimuim thickness of 
1 the mbs ts in. and ’ 
are 12 wn thick Cor 


the re 
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CONVEYOR GANTRIES AT A GASWORKS. 


Fig. 3. Interior of Conveyor Gantry. 


Fig. 4..-A Gantry During Construction. 
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on transfer towers and intermediatelv on 
trestles, double trestles by 
allow for the 
have a 


ing provided to 
stressing jacks All the 
fixed support at one end 
and a sliding bearing at the other be 
tween the spans a gap of about I in. 1s 
provided to allow for longitudinal shrink 
age and thermal movements 


spans 


the 


cables, 


[he girders were prestressed by 
Magnel-Blaton 
each of twenty o°276-1n 
wires, were used for 
and four similar cables for 
108 ft The cables 
minimum radius of 


system 
four diameter 
up to go it 
the 
curved to a 
about 370 ft 


spans 
span of 
are 


exe ept 


Fig. 5. 


that in the two continuous spans over the 
railway the radius over the 
support is too ft The wire the 
first part of the work had an ultimate 
strength of go to 100 tons per square inch 


intermediate 
used in 


and was tensioned to 54 tons per square 
inch For most of the 
wire with an ultimate 

105 tons per 


however, 
strength of 95 to 
inch wa and 
per square inch 
Ihe design required that the compres 
sive the concrete the 
stress was transferred to yirder 
should not exceed 25 lb. per 
inch and that there should be no tensile 
the concrete At full working 


work 


used 
tensioned to 57 tons 
stress in when 
the 


qjuare 
stress in 
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load, after allowances for 
shrinkage, the compressive 
concrete was not 
square inch minimum 
pre stress of 100 Ib 
was required in all 
tion 


ana 
the 


2000 Ib pel 


creep 
stress in 
to exceed 
residual com 


per 


ectpons 


ssive square inch 


aS a precau 
cracks In a go-ft 
MAXIMUM, COMpressiv¢ 

bottom flange due to pre 
1403 Ib. per square inch and 
under working load the compressive stress 
in the top flange is 12 { Ib per 
inch The gantry ove! 
railway has a 
stress of 1790 Ib 


against tensile 
actual 
the 


stressing 1s 


span the 


stress in 


“juare 
the 
SIVE 


continuous 


maximum compre 


per square inch due to 


Shuttering for Girders, 


prestressing, and 1550 |b. per 
under working load 

The cables are 
34 In. in cro 
diameter 


“puare int 


in rubber ducts 24 in. b 
tiffened by a 
Ihe ducts 
by }$-in. diameter 
upported at the 


ection in 


steel rod were held 


in position mild steel 


stirrups and required 
ing through 
the imply 
yoned by an 


while a 


curvature by steel rods pa 
the I he 
supported girder 

hydrauls 


shutter cables in 


were 


ten 


jack at one end only 
jack at each end wa 
the cables on the 

gantry After the tensioned 
the ducts were filled with grout compri 


ing 1 part of cement to 14 parts of sand 


used for ten 


two-span continuou 


wire were 
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applied at a pressure of 25 |b. per 
inch 


iare 


[he mixture used for the 
70 Ib. of 


shingle, 


concrete was 


Ib 


more 


wt. of cement I and 


to and not 
and the pecified 


pecified minimum 


than 55 | of water, 


lump was in he 


crushing strength was 6000 Ib. per quare 


pro 


inch at 28 day [he concrete wa 


portioned by weight and compacted by 
vibrator lest cube 
as the 


compre ive 


internal 
der the 
the 


000 to 


ired un 
ame conditions 


had 


4000 Ib per 


concrete in 
trengths of 
inch at 14 


work 
(juare 


day and between 7000 and 9000 |b per 


qjuare inch at 28% days Some cube 


made when the 
44 cle 


weet 


temperature was between 
for 
had Compre ive 


and 40 dey about two 
strengths of 400 
lb. per square inch at 14 day 
lb. at 28 day Fig. § 


tering used for the 


and 
the hut 


shows 


girder 


Other Structures. 


In addition to coal 


vantry 


the 
transier towers 


hoppers and 
other construction 
has been carried out in reinforced concrete, 
each 


coke 
for coal and 


including 36 elevated purifier boxe 
40 ft. square by 7 ft. 6 in 


y deep 
hopper 


paved storage areas 
frame for a 
foundations I he 
were designed in 
Code of 
Liquids 
bor the 


coke, a power! house, and 
boxes 
with the 


Storage of 


various purifier 

accordance 
Practice for the 

andat 


other 


used 


work 


14: 3 mixture wa 
reinforced concrete 


mixture was used 


Air-entrained Concrete. 


For most of the 


entrained concrete was used 


construction alr 
lests were 
made when a paved coke-yard was under 
construction, using air-entrained concrete 
similar 
imilar conditions 
and mixed in batches containing 1 cwt. of 
With the 
entraining agent 
for the 
that 


and ordinary concrete made with 


materials and under 
the air- 
required 
the result 
had 


cement addition of 
water was 
with 


concrete 


less 
same workability 
the aur-entrained 
vreater strength 
The air-entraimed 
per cubic yard 
Ib. of sand, and 
the weight of the 
mixer wa 


concrete contained, 
1116 
gravel, and 
the 
After 


had 


Ib. of cement 
2232 Ib. of 
concrete as it left 
142°2 Ib per « ubic foot 

28 days, 6-1n. test 


storage tor cubes 


OF 
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an ay density o 
foot and a 


lb per 


Ihe ordinary 


eTage per 


compre trength of 6600 
square inch 
concrete contained, per 
1214 lb 
\fter 
t cubes had a 
foot and 


Ib. per 


cubic yard 493 Ib f cement, 
of sand, and 
storage for 
density of 


compre sive 


2203 |b. of gravel 
25 day H-in. t 
140 2 Ib per 
strength of 
square inch 

Ihe greater of 
both ol 
doubt due to extra compaction 
greater strength of the 
crete 1s due to the 
ratio 

Ihe Divisional Engineer of the Ea 
Gas board is Mr. E. O. Rose, B.S 
Mr. W. 1 
tractors 


the test 
concrete 18 no 


cubes 
made with 
and the 
air-entrained con 
lower water-cement 
tern 
Eng 
and the constructional engineer 
Gedge, M.1.Gas.} 
and a designers for the 
work Mess! Peter Lind & 
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Analysis of Statically-indeterminate Structures 
by the Deformation Method.—VI.* 


By M. SMOLIRA, Ph.D., A.M.Inst.C.E., D.L.C. 
Vierendeel Trusses. 


IN this article Vierendeel trusses are analysed, that is, trusses composed of 
rectangular or trapezoidal panels without diagonal members, with the end connec 
tions of all members rigid, and designed to resist bending moments. Deformations 

to axial forces are generally neglected 

In the case of symmetrical trusses, with loads only at the joints, bending 
moments and shearing forces on the upper and lower chords are equal, and the 
points of contraflexure of vertical members are at mid-height The equations of 
equilibrium are therefore set out for one chord only. In the case of unsymmetrical 
trusses the points of contraflexure of vertical members are not at mid-height and 
generally, it is necessary to set out equations of equilibrium for the joints at the 
upper and lower chords. This, however, may be avoided by assuming that the 
bending moments on each corresponding upper and lower member are im the ratio 
of the stiffness of the members This is illustrated by a numerical example 
Vierendeel trusses with unsymmetrical or inclined chords and continuous Vieren 
deel trusses are also discussed, and numerical examples illustrate the procedure 
When bending moments are calculated from equations of equilibrium, all shearing 
and axial forces are calculated from conditions of st: 

Two-bay Vierendeel Trusses. Assume that joints A, B, 


Fig. 55. 


are at their final positions of A’, B’, C’, and E’, A being the horizontal sway and 
A the vertical deflection of joint B Ihe deformed shape of the tru ancl thee 
angular gaps a shown in fig 55 Statically-indeterminate bending moments 
M,, My ,, m,, and deflections 4 and A, are calculated from four condition 

equilibrium of angular deformations and from two conditions of shear as in 


equation (74 The third equation is set out for members between joints ABI 
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but it may be replaced by a similar equation for members between joints EB¢ 
If all members are prismatic, equations (74) reduce to (75), and if all members 
7 7 
have the same cross section and length the solution of (75) may be reduced to (76) 


E-XAMPLI For the two-bay truss in Fig. 56, and from equations (75), 
we get (76a). 


17,230 


at tI 
(3,500) W=12 000 |b 14,660 ft-Ib 
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Bending 


moments { (2,500 /b) 


Shear — 540 
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Axial forces | 
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from which m, 17,230 ft.-lb., m, 17,770 ft.-lb., m, — 20,340 ft.-lb., and 


my, 14,660 ft.-lb. Fig. 56 shows the distribution of these bending moments 
the shearing forces, and the axial forces 


Four-bay Vierendeel Trusses.—Multiple-bay Vierendeecl trusses ar 


analysed by the method used for two-bay trusses. In four-bay trusses with a 


uniformly-distributed load placed symmetrically on the top and bottom chords 
Fig. 57) the angular gaps at each joint are influenced by the translations 4, and 
1, of joints B and C and also by angular deformations 4 due to the external 
system of loading between the joints. Due to geometrical symmetry of the truss 
and the load there is no sway, and the equations of equilibrium are as im (77 
from which (78) are obtained 
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33L +/6h 
3612 + 1BhL + 
420 
3612 + IBhL + h2 
35L 
361? +I8hl h2 


M, 


i, h h Li Ai 


h L, ai 


la \h h L, 
La. 42-4 
él 
m,+m. ms+™M, 


42 
Me sr, Ms E 


32 mw, +(32+2h) We) 
2/361? + nh?) 


For a four-bay symmetrical truss with a symmetrical system of loading 


(fig. 58), equations (77) require only slight alteration as in (79), from which (So) 
are obtained. 
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62,021 ft-lb 
0,000 |b) 


3/,/60 


4 /m 
'M% 


Ms = *10,000. 12 
0,000. 


EXAMpLE.— For the truss shown in Fig. 59, from equations (77) we get 
from which m, 62,000 ft.-lb., mg, 58,000 ft.-lb., my 20,220 ft.-lb 
ms 39,780 ft.-lb 


Vierendeel Trusses with Unsymmetrical or Inclined Chords. I! tly 
upper and lower chords are not symmetric al about a longitudinal axis (when 
corresponding chord members are in¢ lined or have different moments of inertia 
the bending moments and shearing forces on the upper and lower me mbers are 
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not equal, and the points of contraflexure in the columns are no longer at mid 
height. It is therefore necessary to have equations of equilibrium for joints at 
both the upper and lower chord This may be avoided, and the number of 
equations considerably reduced, if it is assumed that the bending moments and 
shearing forces on each corresponding member are in the ratio of their respective 
stiffnesses. For the truss shown in Fig. 60 the bending moments on the lower 


chord can therefore be calculated from the relations m', kim,, m’, 


ye 1 and k, 2 


lor trusses with inclined members the horizontal translations 2 of the joints 
(Fag. 60) due to vertical deflections A can also be taken into account when writing 
the equations of equilibrium 


kim, 


mM, kymy, m', — kymy, in which k, ( 


Che values of 2 do not represent separate unknowns, 
but can be expressed in terms of A as follows 

h, hy 

1 


The equations of equilbirium can now be written in the usual way as in (Sr) 


EXAMPLE. Consider the four-bay truss with inclined top chord in Fig. 61 


lirst calculate the coefficients & and the horizontal translations 2 of joints A and B 
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Se 


Substituting these values in equations (81) we obtain (Sta 
from which m, 119,910 ft.-lb.; m, = 74,420 ft.-lb 
ms 105,590 ft.-lb 
77,150 ft.-lb.; m’, 47,880 ft.-lb 
and m', = 45,800 ft.-lb 


Assuming that & 4,000,000 Ib. per square inch then 
1, = 0°4027 in., A, = 0°024 in., and 4 = 0°1065 in 


Continuous Vierendeel Trusses. 


CONTINUOUS SYMMETRICAL TRUSSES. Continuous symmetrical trusse 


metrically loaded, may be analysed in a similar way to the truss 
previously. It is important that the deflected shape of the truss b 
ised and drawn to an exaggt rated scale [his assists in sett 


cH 


equilibrium and in avoiding errors fhe main difficulty in analy 
trusses lies usually in solving a large number of simultaneous equations 
the deflections and sway entering into the equations may be 
the number of simultaneous equations often remains large 


easily 


Examples of the analysis of continuous trusses are 
procedure 


Two-span Symmetrical Trusses. fig. 02 hows the detlected 


of a truss with angular gaps marked at each jomt of the top chord Lhere 


lebrua 


12 10 
l, 1, 0° 1067 l, 1, 
I2°0 
ho 1007 1, 1, 1, 1667 1, 
Peay 
12 
FAB 
9 
ABG. 
G BC 
Sia 
1430 ft-lb 
ft.-lb 
liscussed 
il ly visual 
tions of 
juati 
continuou 
Altl yugh 
elimimated 
‘ » tihustrate the 
My, 1955 


M. SMOLIRA. 


¢ of symmetry 


l4 


M, Xap +, Bar 2 Bar 


Ms Oca {Ms - Ma) Bea = 


M, Xde~ Me Xde — Mg de +Ms Bac = 


Mg Wade +(M, +M,) Xe M Bac 


A3 
DE... Mg M, Bea = 


+M,_M3,+M,= 
L, la 


Se CK Ms +My + M¢ 
L2 ‘3 


L 


no horizontal sway, due to the geometrical symmetry of the truss and symmetry in 
loading. The equations of equilibrium are set out in the usual way as in (82). 


EXAMPLE.— For the two-span truss shown in Fig. 63 and from equations (2) 
we have (2a), 


from which m, §5,412°9 ft.-lb.; — 55,015-8 ft.-lb Ms 16,985 ft.-lb. 


mM, = 42,254°9 ft.-lb.; mg 24,286-4 ft.-lb. ; 
and = 73,018-6 ft.-lb. 
Assuming that the cross-sectional dimension of all the members is 21 in. by 
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Three-span Symmetrical Truss. The deflected hape of the truss and 
angular gaps are shown in Fig. 64 (4), and the equations of equilibrium are as in (43 
EXAMPLI For the three-span truss shown in Fig 65 and from equation 

we have (83a), 
from which m, 19,927'1 ft.-lb. ; m, 22,472-7 ft 
4,921°4 ft.-lb 1O,819°5 ft 
65,135-4 ft.-lb Me ft 
lio 59,432°1 ft.-lb 


66 shows the distribution of bending moments. gy forces, and axial 


and A, in. Fig. 63 shows bending and axia 
forces 
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forces [he deflections, if required, can now be calculated from the equations 
of equilibrium. Assuming that the cross-sectional dimensions of all members are 
21 in. by 12 in., and E is 4,000,000 |b. per square inch, then 4, = 0-036 in., 
A, = 0-021 in., Ay = 0-113 in., and A, = 0-179 in 

It is interesting to note, comparing the examples on pages 102 and 103 with 


q of symmetry 
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the example on page 99 (Fig. 59), that the effect of continuity on the bending 


moments and forces 1s not great Although this must not be assumed to 
general, it is in sharp contrast to the effect of continuity in continuous 

the reason is that, in simply-supported Vierendeel trusses, continuity alr 
exists between the chords and the columns The continuity with other tru 


modifies the bending moments and forces to a limited extent only It should 


also be noted that the upper members, directly over the intermediate supports 
may in certain cases be subject to an axial compressive in addition to the 


usual bending moments and shearing forces, while the corresponding 


members may still be in direct tension as in the case of single-span trusses. Con 
tinuity, therefore, will not always result in a change of sign of 


when compared with single-span trusses. The reason is that th 


lower 


direct forces 
bending moments 
and forces required to close the angular and linear gaps formed at the intermediate 
supports, should each span be treated as simply-supported, are not always of 
such magnitude as to exceed the initial stresses in the truss 


(Concluded.) 
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MEMBRANE CURING 
for horizontal and vertical surfaces 


The ever-growing use of *' Ritecure "’ in this country on concrete roads, runways, cooling towers, silos, 
reservoirs, bridges, etc., has already made it possible for a total of over 4 square miles of concrete 
surface to be cured with the minimum of trouble and with labour costs far lower than that of any other 
means of concrete curing. ‘' Ritecure '’ Membrane Curing—a one-man operation—is sprayed on the 
surface and forms a transparent skin which ensures the retention of the maximum amount of water 
in the concrete under all climatic conditions. Covering down and/or wetting are eliminated. 
Whether the surface is horizontal or vertical, there is no more speedy, simple, efficient and economical 
method of concrete curing than ‘’ Ritecure."’ For full details, send to : 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 6.wW.1. TELEPHONE: ASBEY 4660 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE: LEICESTER 20880 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for Illustrated Brochure 


SIMPLEX CONGRETE PILES 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8.W.7 
Telephone: Fremantie 0036-6 
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(& PRESTRESSED ARCH BRIDGE IN VENEZUELA. 


A Prestressed Arch Bridge in Venezuela. 
STANDARDISED PRECAST MEMBERS. 


THE bridge shown during construction in 
Fig. 1 is the longest of three being built in 
Venezuela to connect the port of La 
Guaira and Caracas Ihe design of the 
bridges is due to M. Freyssinet Phe fol 
lowing notes are abstracted from ‘‘ Engin 
eering News-Kecord 

Corresponding deck beams and slabs, 
cross-beams, and spandrel columns for 
the three bridges are exactly the same in 


cross section. Variations in span are 
made by adding or removing panels 


an ultimate strength of 260,000 Ib. per 
square inch and a working stress of 
120,000 |b. per square inch. Since o-2-in 
diameter wires were employed in either 
12-wire or 18-wire cables, the working 
tensile forces in the cables were 45,000 |b 
and 68,000 Ib re spectively Concrete 
with strengths varying from 34300 Ib. to 
4000 |b. per square inch was required \ 
fairly high value of 50 lb. per square foot 
was used for the wind load because of the 
absence of rehable data 


Fig. 1. 


of steel shuttering Although the main 
spans vary as much as 45 ft., the cross 
sections of the arch ribs are identical 
These ribs will be cast in the same shut 
ters, modified as needed by the addition or 
omission of an element to make up for 
variations in span 

[he longitudinal dimensions of the long- 
est bridge are given in Fig. 2. The deck 
is 70 ft. wide and provides for six lines of 
trattic, three on each side of a central strip 
4 ft. wide The concrete surface is 2 in 
thick at the edges and 7}§ in. at the centre 
the resulting slope of 1-5 per cent. being 
adequate for drainage The footpaths are 
2 ft. 4 in. wide, and are hollow to accom 
modate electrical and other service 

The bridge was designed in accordance 
with the American Association of State 
Highway Officials’ H-20 loading Th 
high-tensile steel used for prestressing had 
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The Deck. 


The deck consists of pree ast slabs set 
between prestressed precast longitudinal 
beams spanning between cross-beams 
supported by the columns A typical 
panel contains eight stringers at 9 ft. 2 in 
centres, as shown in Fig. 3 These beams 
are 5 ft. 11 in. deep with webs 54 in. thick 
except for a length of 4 ft. at each end 
where they increase to 16 in., which 1 
the width of the bottom flange I he 
beams are prestressed with three or four 
12-wire cables (de pe nding on the length of 
the beam) and are anchored at both end 
with Freyssinet-type cones Mild steel 
reinforcement is nominal, consistin of 
stirrup and a few longitudinal bar 

i he precast labs forming the deck are 
5 ft. 3 in. long, 3 ft. wide, and 7 in. thick 
and are tied together transversely b 


cables paced 2 ft apart I he 4 cable 
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of eighteen o-2-in. wires, pass through 
holes in the top flanges of the beam and 
rest in U-shape grooves formed in the 
slabs 

Ihe deck is designed as three separate 
continuous systems, namely, one for the 
main arch and one for each of the ap 
proach viaducts After all the beams, 
slabs, and cross-beams of one system were 
placed prestressed transversely and 
grouted, they were made to act as a con 
tinuous beam by longitudinal prestressing 
Four or six 18-wire cables (four in the 
approaches, six over the arch) were placed 
in grooves in the tops of the beams 

The cross-beams, 9 ft. 2 in. deep, serve 
primarily to stiffen the deck transversely, 
but also support the two deck beams 
which are not carried directly by the span- 
drel columns The top portions of the 
beams were cast in place between the ends 
of the stringers and are 8 in. wide and 
5 ft. 11 in. deep. The bottom portions 
are inverted T-shaped sections and were 


precast in five separate elements. 1 he 
webs are & in. thick and the bottom 
flanges 2 ft. 5 in. wide 

Ihe precast elements were assembled 
and prestressed After the deck was pre- 
stressed longitudinally, the cross-beams 
acted with the deck to resist the live load 
and wind load 


Spandrel Columns. 


The spandrel columns are 10 ft. 6 in 
wide and have 5}$-in. webs. The widths 
of the flanges vary from 2 ft. & in. in the 
approa¢ h viaducts to 2 ft. over the arch 
They were cast in place and then pre- 
stressed vertically Those adjacent to 
the ends of the bridge and at the crown 
are hinged at the top since they are short, 
and if they were fixed they would be sub- 
jected to large bending moments due to 
longitudinal movement of the deck. The 
rest of the columns are rigidly connected 
to the cross-beams by prestressing cables. 
Columns in the approach viaducts are 


Typica. Cross SECTION 


SECTION A-A 
- 
Oecx Beam Section B-B 
Fig. 3. 
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i Fig. 2. 
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MOULDS 


for post-tensioned 
prestressed 
concrete units 
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Consult ..... 


EXPERTS IN THE DESIGN AND PRODUCTION OF 
STEEL MOULDS OF ALL TYPES FOR PRECAST WORK 


Recent contracts carried out by us include the supply of moulds for the 
production cf precast concrete units for bridges and schools. These moulds 
called for a high degree of accuracy both in shape and dimensions, and the 
correct position of cores for the prestressing cables. Careful study of our 
customers’ requirements enabled us to design and supply moulds which 


met with their full approval. 


STELMO, LTD., BETHWIN ROAD, LONDON, S.E.5. Telephone: Rodney 598! 
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STERNSON 
No. 300 4 


‘ 


Some views of the open-air swimming pool at the Skegness Holiday Camp. 
By kind permission of Messrs. Butlins Lid. 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. it 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. $00, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, &.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE : LEICESTER 20390 
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hinged at the bottom and rest on precast 
hinge-blocks 


Piers. 

Above each arch abutment is a 
137 ft. high, 8o ft. wide, and 20 ft 
comprising four 20-ft. by 20-ft. cells 
stiffened by horizontal concrete 
mid-height and at the top The 4}-in 
thick vertical walls and partitions are 
designed as continuous slabs and contain 
only light reinforcement I he 
in place and 
15-wire cables, one 
cells Over each pier is a concrete rocker, 
which allows 


the deck 


pier, 
thick 
each 
slabs at 


piers were 
cast with ten 


of the 


pre stressed 
in each corner 


longitudinal movement of 


Arch Ribs. 


As the bending moment due to the live 
load wa small compared with that due to 
the dead load, the shape of the arch was 
chosen so that the neutral axis would be 
as Close as possible to the funicular curve 
of the dead 
where the 
increase the 


load, except near the crown 


neutral raised to 


of the arch trans 


was 
resistance 
versely 


sile 


to wind forces This caused ten 
crown which 


counteracted by prestressing 


Stresses at the were 
[he intra 
dos of the arch is a smooth curve and the 
extrados is formed by straight lines con 
necting the bases of the columns, but to 
improve the appearance the extrados is 
chamfered The arch theoretical 
rise of 108 ft m 

As shown in Fig. 3, the arch consists of 
three parallel ribs at 27-ft. 6-in 
Each is a hollow box to ft. 6 in 
except at the springing line 
width is increased to 17 ft. to provide 
increased transverse stability There is 
no bracing between the ribs except in the 
crown zone where ribs and deck jom into 
one system 


has a 


centres 
wide, 


where the 


Ihe bottom slabs of the ribs are 10 in 
thick and the top slabs 19 in the 
are 7 in. thick 
12 in. at the pringings to a maximum of 
10 ft. and then reduces to 6 ft. 6 in. at 
the crown The reinforcement of the 
iS largely to resist shearing stresses 


webs 
Ihe depth varies from 


ribs 
in the 
ribs during construction and weighs about 


5 Ib. per cubic vard of concrete 


Arch Abutments. 
The load of 6250 tons 
transmitted to the 


from the nbs is 


abutments through a 
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Buttress rom 
occess spon 
Columns 

4 


7 4-squore 
builresses. one 


8,000 tips 


Fig. 4.—Open-type Abutment. 


precast hinge-block weighing 13 tons and 
measuring 12 in 
point 

ment 1s 


acro its narrowest 
the abut 


shaped 


On the La Guaira side 
hollow and irregularly 
It is prestressed in three 
only a small amount of 
forcement 


dec omposed 


directions and 
mild steel 
On the Caracas 


rein 
is used side 
made a large 
excavation impossible Instead 
wells and inclined tunnels 
to accommodate 
Fig. 4) 
crete supports 6 ft. 4 in and 
624 ft. deep, and three inclined buttresses 
7 3m 100 ft 
behind loads 


schist open 
vertical 
ate d 


abutment 


were 
an open-type 
consisting of seven vertical con 


diameter 


and long, one 
Ihe from the 
columns in the approach viaduct are also 
transmitted to this 
inclined concrete 

ground 


square 
each nb 
abutment through 
members near the 
© that excavation at the column 
reduced (hig 


bases could be 


Expansion and Contraction. 


[he maximum variation of te mperature 
is not expected to exceed yo deg. | I hve 
deck is upported at the pier 
rockers 
ment but provide 
tiffnes In the approach 

sion and contraction are pro 

the flexibility of the which 
fixed at the tops and hinged at the base 


the columns neare ends of the 


on concrete 
that allow longitudinal move 


complete tran 


columns 
the 


bridge 


‘ i] 
14,000 
aps / 
Qo. 
| 
‘ aps 
| 
| 
| | Seven supports 
640 
>» | 
| 
& | 
. 
Iebruary, = 


A PRESTRESSED ARCH BRIDGE 


are also hinged at the 
I he 


rockers at 
and 1s fixed at the 


top to a oid bend 


ing moment deck is supported on 
the 


abutments 
arch abutment 


Wind Forces. 


Wind loads on the approach 
resisted by 
the columns 


concrete end 


pier 


pan 
formed by 
and deck Part 
of the wind load is transmitted to precast 
hinge-blocks at the 

considered to be 


transverse frame 


cross-beams 
base which 
fixed in the trans 
verse direction, and part is resisted by the 
deck acting as a beam 70 ft 
ported by the abutment 

Part of the wind 
carried directly to the 
the ribs the rest is 
deck at the 
the deck at the 
columns, which 
The deck in 
deep and 
wind 
piers 


column 
are 


wide sup- 
pie rs 
the 
abutment 


and 
load on arch is 
through 
mitted to the 
the mbs and 
and through the 
still transversely 
acts as a beam 7o ft 
04 ft. long, tra the 
forces through the 


tran 
junction of 
crown 
are 

turn 
nsmitting 
rockers to 


the 


Construction. 


concrete mixture contained about 
of cement per cubic yard with a 
water-cement ratio between o 4 and o +3 

Precast hinge-blocks for the columns of 
the approach spans were placed from a 
§-tons cableway spanning the site The 
thin columns were cast alternately in 5-ft 
lifts using steel shutters 
struction, horizontal timber bracing at 
30-ft tied each column to the 
preceding one and finally to the end abut 
ment 


ow Ib 


During con 


intervals 


Ihe same method was employed 
for the arch piers bor 
ing the piers 
Concrete 


stabilisation dur 
tied to the 
placed from 
buckets suspended from the 


erection were 
abutments 
14 cu. yd 


( able 


Was 


Ihree of the five pieces of the precast 
portions of the CTOSS beams were placed 
on the columns first: the last 
placed between and the joints were then 
vrouted They prestressed 
wire 


two were 


were with 
four 18 
I he 


ata 


cable ‘5 
deck beams 


and slabs for one span 
the end abutments 
were placed by a gantry crane that can 
tilevered 60 ft. in the direction of the 
bridge \bout ten days required 
to place the ight beams and 114 labs 
pan the and 
transverse prestressing followed immedi 
ately 


tarting at 


were 


for one (,routing of joint 


IN VENEZUELA 


(CONCRETE 
When all the 
pleted th 


were Cast 


App! were con 


top part cross-beams 
binal in the three 
and six viaduct 
made gitudinal 
prestressing, the cz ing set in [ 
shaped grooves ir } ops of the 

I he and slabs were 
in yard 


panel 
were continuou 
beam 
precast be: made 
I he 
moulds 
detlect 
expected of them for 
Fight 14-kw 
the 


on cacn I of 


deck beam were teel 


precast in 
strongly built in order not to 
during the us¢ 
the three bridge 

were placed 


teen 


vibrator 
four 
side 
all having a frequency of 3000 cycle 
minute 
after 


along bottom and 


volt vibrator 


SOO along each 


shutters 
plac ing the 
fourth day the 
Ihe heaviest 
Twenty 
lb. each 
internally 
minute 


the day 
and on the 
pre tressed 

244 
about 
They 


were removed 
concrete 
beams were 


beam weighed tons 


four slabs, weighing 1100 
were cast each day were 

vibrated at per 
As it was desired to place the 


arch rib hinges 


100 


weighing 12 each 


from the 5-tons cableway 


tons 
each hinge was 
When these were 
all in place, the 14-in. joints between them 
were grouted and 
i8-wire cables 

Fig. 5 shows the procedure used for 
erecting the arches 


precast in four piece 


prestressed by four 


The first portion of 
the centering for each rib from 
the hinge, of the 
approach 


starting 
was assembled near one 
spans and plac ed with the 
cableway It comprised a platform about 
30 ft. long carried on 
timbers at 11 in 
leach 
from two sets of cables 


tons 


by 
centres and 
platform was suspended 
A and B) anchored 
in the abutment pier, each set being made 
up of 48 wires of o-2-in I hie 
ends of the embedded in con 
crete cast around a transverse 
on which the platform rested 

Ihe bottom of the arch rib was con 
creted first acted with the 
platform in supporting the sides and t p 
of the 


verse 


we ighin 4 
tons 
4 


diameter 
cables were 


steel beam 


and timber 


rib as it was « lran 


n the rib 


oncreted 
bracing was placed betwee 
during 
[he falsework platform for 
ength of the 
rst, and was plac d imularly 
vorted by 


construction 

the 

rib was exact! 
and 


two mor et if cables (4 


I) one of 45 wires the other of 64 


Although the entire nb wa cast 


Februay 


r 
- 
the 
; and 
= 
onl, 
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CONCRETI 


AND CONSTRUCTIONAI 


ENGINEERING 


ALL IT KNOW-HOW 


Applied to our organiz- 
ation, Know-how is the competence 
amassed in completing to schedule 
harbours, seawalls, dams, bridges, 
roads, airfields, 
natural difficulties. 

It is the legion problems solved 
in constructing power-stations, 
factories, civic buildings, theatres, 


breweries, dwellings, water filtra- 


regardless of 


tion and sewage disposal schemes. 
It covers the many machines with 
which we have become magnifi- 
cently and heavily equipped. 
Know-how, means that we are 
ready and able to tackle any and 
every excavation, building and con- 
struction project which calls for 
speed and quality. Of any magni- 
tude. Anywhere in the world. 


SIR LINDSAY PARKINSON 


& CO., 


LTD. 


171, SHAFTESBURY AVENUE, LONDON, W.C.2, 


AND IN AUSTRALIA, CANADA, CYPRUS AND INDIA 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING  Fesavagy, 


FIREPROOF FLOORS 


The most adaptable System of 
Suspended Hollow Concrete 
Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce 
ment and Hollow Concrete 
Biocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Floor for 
distribution of point loads with 
efficiency and economy, employing the 
original system of steel Telescopic 
Centers. 


Midland Associated Company & 
Licensees 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED 
St. Peter’s Road 
NETHERTON 
"PHONE: DUDLEY 4315 


IMBER COURT + EAST MOLESEY + SURREY 
EMBerbrook 3300 (4 lines) 
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(& EXOINEEING —J PRESTRESSED 


the bottoms of the rib sections actually 
abutted, a small gap being left at the sides 
and top to form a temporary hinge so that 
the rib could be adjusted to its final curve 
Ihe third centre for each nb was sup 
ported on a timber truss about 50 ft 
and weighing 10 tons It was assembled 
in the and hoisted into 
position with a hand winch set up on the 
first rib and the cableway, and 
held by a set of 64-wire cable I 
Only the bottom of the third nb section 
was cast before fourth 
of centering 
of & 
of the 
and 
third 


long 
below 


valle 


ection 


the 


fixing 
This wa 


section 
uspended from a 
After the bottom 
oncreted, the side walls 
the tops of both the 
rib sections were cast 


wire cable 
section wa 


thin 


and 


trips of 
fourth 


Ady stoble he (64-< 


strands 


ope 


OnelOr 

hand anh 

Tao!) electri 

winches on 


entre! section of forms 
arch 7:04 


outer res @ 
wong, 74 wide 


we gring 215 tors 


pole B 
A 


ARCH BRIDGE IN VENEZUELA 


The ends of this section ised 
in concrete as were all other butt joint 
were supported by concrete blocks con 
nected to the bottoms of the fourth 
After the steel ties of the cen 
tering were released, the ribs for the first 
time began to act as arche 

Concreting then proceeded in a sym 
metrical manner After the bottom 
of the ribs in the central span 
cast up to the crown, hydraulic flat jack 
and wedges were placed at the crown to 
regulate the level the 
moments during the of the 
tion [here 425-tons jacks 
and thirty-three jacks bearing 
the preca t block 1 he 
shutters were stripped and lowered to thy 


hours em 


nib 
sections 


and 


side we're 


bending 
rest 

fifteen 
y-ton 


construc 


were 
avainst 


~be 


2 per 


Tension tee pers 


Fig. 5. 


already described, 
intersections of all the rib 
for the 
made wide 
three mb It 
ind to form one 


Temporary hinges, as 
were left at the 
I he 


arch wa 


central section of 


centering 


enough to accom 


the 
modate all ASM mbled 
huttes 205 ft 


and was erected 


wa 
on the gro 
ong weighing 215 ton 
from the 


Before raising 


rib alre idly 
tiie 


place 


central section ap 
between the tirst two mb clements at 
ited and the top 
tied together by 


tive 


each 
end of the arch wi: oreo 
of these two 1 ction 
rity 
ting 


Erection of the Centres. 


central member 
the 


ground, starting with the 
and proceeding toward 


starting 


abutment 
then ca a 
the 


column 


were 


spandrel column 


those adjacent to arch 


I he 


during ca 


with 
abutment column 
braced 


were 


wert 
longitudinally 
those in the approach 
deck 


vantry 


ting, a 
hi 


were 


pan 
lab 
were the 


cross-beam beams, and 
placed bv a 
counterparts in the approache 

After completion of all the concr 
there wap in each of the 
These were 
the 


betwee 


crate a 


were 3-1n 
the crown vroutes 


central sections of 


ribs pre 


the wap 
re grouted an 


nb leng 


bridges 
Min 


betwee! 
The 


Venezuelan 


g 
Cone ae * 
4 — = 
4 ot 
at 
the 
od 
of the central section lhe first thy ection 
homting cable vere ic Ke ed ind two we on nected a vere those 
10-tons elects wine he were set up on this 1 and 
ectuior vith one hand winch on the try of Public Works | 
entral nb for compensat The cet Empresas Campenon-Bernard de Vene 
/ tral section was lifted into place in eight zuela 
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LECTURES ON BUILDING. 


Lectures on Building. Prestre 
arnepie Hall 
lH following lectures have been arrange ampton 
by the Ministry of Work Admussi 
Concrete Placing and kormwork By 
\ 3 Harman lechnical College ri oblem f Multiple 
Church Street, Barnsley 16 bkebruary Housing y \ airhurst 
7.15 pm room, City amb 
Arbitration in Building Dispute by lebruary 
N. P. Greig Medway College of Tech That the Gre 
nology High Street (Chatham 14 Materials would 
February 7 pm ity in the Building Indu 
Alternative Forms of Construction Kirby Grammar School, Middlesb1 
Ky | K. Creasy lechnical College, 17 kebruary 
Denzil Koad London N .W.10 14 An Introduction to Prestressed Con 
bebruary 7 pm crete By Kk. ¢ yt Ga Show 
Kepair of Dangerous Building by rooms Osborne Street Grimsby 23 
lelwate lechnical College lon February 7.15 p.m 
toad, Maidstone 15 bebruary Advantage Therma! Insulation 
pm suilding \lton. Marine 
Thermal Insulation of Buildings By lechnical College South Shield 
KK. Houston lechnical College, New bebruary 7pm. By A.M.P. 


aimer 


vort, Isle of Wight 15 February Fenison Koad, Cambridge 28 February. 
] 
pm 7.39 pm 


SIEVE 


/ 


ANALYSIS 


ETE 
GATES 


We specialise in the supply of single sieves and nests of sieves to B.S.4/0 
for hand or machine sieving of concrete aggregates, test sieve vibrators, 
and cement testing gauze which will meet all the requirements of the 
Contractor and Builder for proportioning aggregates and testing cement 
Send for full details 


ENDECOTTS (FILTERS) LTD. 


251 KINGSTON ROAD LONDON, S.W.19 


Telephone : LiBerty 8/2/-2. Telegrams : Endfilt, Wimble, London 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING 


For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams: “ Cement, Penarth” 


C& 
: 
| 
— 
| 
| 


CONCRETE 
MISCELLANEOUS ADVERTISEMENTS. 


AND CONSTRUCTIONAL ENGINEERING 


Sttuation 
7s. Od 


/ 


Wanted, 3d. a word > minimum, 
Situations Vacant, 4d. a word 

minimum, 10s. Other miscellaneous adver 
tisement 4d. a word 10 minimum 
Displayed advertisements, 3405. per column 
inch. Box number ts. extra. The engage- 
ment of persons answering these advertise 
ments 1s ubject to the Notification of 


Vacancies Order, 1952 


Advertisements must reach this office by 
the 24rd of the month preceding publication. 


SITUATIONS VACANT. 
SITUATIONS VACANT Clarke, Nicholls & Marcel, 
consulting engineers, require in their London office, for 
reinforced concrete work, designers and draughtsmen 
detailers Permanent positions. Good prospects. Apply 
in writing to 21 Grove, W.2 


SITUATION VACANI Keinforced concrete designer 
draughtsman required by Asnmonre, Denson, Pease & Co 
Stockton on lees Applicants should be fully experienced 
in designing and detailing reinforced concrete structures, 
foundations, and other civil work Apply tating age, 
experience, etc quoting Keference D, t taff Personnel 
Othoer 

ITUATIONS VACANI Assistant designer detailer 
quired for structura 
hive day week 
and salary 
PARINE 
Anne treet, I 


teelwork or remtorced ‘ 


Apply giving age, training, expe 
required to jJoun FF AROUHARSON 
Chartered tructura Engineers 


ndon, Wut 
ITUATION VACANI Draughtsmen deta 


quired (,00d expenence in reinforced concrete 
Five day week in modern office conditions 
and starting salary to Joun Liversepce 
Consulting Engineer 42 Portland Place 
SITUATION VACANT Conerete formwork 
draughtsman required by civil engineering 
Westminster App tating age, experi 
ence, and salary required, to Petes Linn & Co., Lrp 
Romney House, Tufton Street, London, 5.W.1 
SITUATIONS VACANT 


and detailers 


designer 
mitractors in 
in writing only 


Keinforced concrete designers 
required for varied and interesting work in 
N_W. London Permanent pensioned employment Five 
days’ week Staff canteen Apply in writing stating age 
experience, and salary expected to Pexsonnet Manacer 
(Wut Jou London, N.W 
SITUATION VACANT Reinforced concrete detailer 
with some knowledge of design, required by progressive 
Midland firu Opportunity to supervise structural section 
of drawing office Interesting work and good prospect 
tox 41145, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, 5.W.1 


SITUATION VACANI The British Reinforced Con 
crete Engineering Co., Ltd., have vacancies for remforced 
comcrete designet 
Stafford, London 
and Glasgow office 


Laine & Sow, Lrp 


and detailers, with experience, in their 
Bristol, Newcastle on Tyne 
staff pension scheme and five-day 
week Apply in writing to Carer Encineer, Stafford 
SITUATIONS VACANT Consulting structural engineers 


with much varied and interesting work require as 
with at least tw 


Liverpool 


istants 
years’ office experience in designing and 
detailing steel and reinforced concrete frameworks and 
foundations, f 

Salary (500-4 70« 


60 Wardour Street 


service 
STONE 


wing Graduateship and National 
Apply Anorews, Kent & 
Lomdon W.1 (,errard 
SITUATION VACANT Draughtsmen / Designers 
H.N.C. standard for our 


division, Experience in designing steel f 


quired ¢ pecial steel formw 


comcrete t mtures an sdvantage 
Experience in work of similar nature | 
applicants have initiative and the will 
knowledge to a field continually growing 
Applicants must be prepared to undertake occa 
oversea b xceptional pe for advancement 
pany with a reputation for rewarding merit App 
full details, t 
NGIN 


Ww 


Secretary 


» Dieecror 
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REINFORCED CONCRETE 
ENGINEERS, DESIGNERS, 
& DRAUGHTSMEN, 
CIVIL ENGINEERS, 
STRUCTURAL STEEL 
DESIGNERS 


require 


intere ng 
oom rete 
Permanent 
Apply, with f 
tion, t 


MATTHEWS & MUMBY, LTD., 
129, Stockport Road, 
Manchester 12. 


Applicat 
ent 
SOARI yureh t nd 


quoting re ference 


SITUATIONS VACANI 
tructural engineering 
Department for reinfor 
with sound technica 
experience in \e 

crete constructs 

framed sheds, warehou 
up to {S510 per annum 
qualifications and expert 
overtime payable Prom 
sionable with long term px 
Write, statir 


including type of 


subject nly 
ment details 
ov Lapour, 236 Walworth Koad 
Order 82 


SITUATIONS VACANI 
following staff at head 
concrete products, able t 
quantities Up-to-date 
tectural draughtsmen, fu 
the minimum of supery 
permanent and we I 
experience and req 
Tarmac, Ltt Ettingsha 


SITUATION VACANI Senio#r 
required for London headquarters « 
concrete et 
construction 

post Alternate 

expenence, and 

AND ConsTRUCTIC 

London Wu 


ITUATION 
London re 
detailer capa 
4 commen 
to the right 1 
his future pr 
luncheon i 
TIONAL Ene 


ontinucd on page 


! 
| 
: ety { prestressed and reinforced 
taff er t heme 
ee ITUATIONS VACANT. Senior engineer, with wide 
experience of reinf ee nerete design equired for 
Brist fiee for work on interesting project 4 
lesigner detailer Permanent posit with 
pert App ng deta f age, qualificatior and 
experience CLARKE Manrce berkeley 
Cottage, Berkele uare. Brist 
ITUATION VACANT North Thame Hoa \ 
senior draughtsman, for the design and detailing 
forced concrete t ture general engmeeriny 
nas is required in the chief enginee lepartment, West te 
(Candidate h 1 prete be Corporate Meme f th 
ing to age, qualifications, and experience The successt 
W 4, 
| r Ministry require in Lond 
| ner/draughtsmen in Works 
| rete tructural steelwork 
| g and several year varied 
| ing of (a) Reimforeed cor 
| es of buildings, or (b) stee 
mmilar building slare 
g pay dependent upon age 
Extra-duty a vance 
| prospect Posts non per 
ties Natural born British 
4 ‘ 
| wor lone, t Mis 
4 | Londor 
| Tarmac Limited require the 
fe 1) Semior estimator for 
. ad drawings and prepare owt 
erence essentia 2 Arct 
salihed and able to work with 
| These appointment ure 
Write, giving fu leta ft 
ired, to MANacer 
Wolverhampton 
designer draughtsman 
f well known reinforced 
hollow-tile type floor 
ve nd pensionable 
Hox 4114, 
= 14 Dartmouth Street 
wk 
i ential ¢ an al te first 4 eu ed nerete r 
ti widing e of working entirely without supervisior 
eee t the slary up to {S800 per annum will be paid | 
tance uu Every et wement will be given f 4 
tours t Five da week, pension scheme, and 
Onn 4118, Co RETE AND Cor at 
, giving SEERING, 14 Dartmouth treet, London, $ 
Ackow 
Londor 
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CONSTRUCTIONAL 
ENCINEERINC —— 


(& 


Symposium on the Observation 
of Structures. 


A symposium on the observation of struc- 
tures, sponsored by the Kéunion Inter- 
nationale des Laboratoires d'Essais et de 
Kecherches sur les Matériaux et 
structions held Lisbon 
October ubjects for 


les Con 
be 
The 
the use of measuring instruments, 
ot the ot 
materials, loads acting on structures, and 
similar problems Full details 
had from the Secretary of the 
Laboratorio Nacional de 
Av Brazil, Lisboa, 


will in in 


1955 discus 
sion 


are 


determination properties 


may be 


Sy mposiun 
Engenharia Civil 


do Portugal 
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MISCELLANEOUS ADVERTISEMENTS. 


Continued from f 


ITUATION VACANT 


THE HELICAL BAR & ENGINEERING ©O 
thats on 

SENIOR DESIGNER DRAUGHTSMAN. | 


DRAUGHTSMAN DETAILER 
QUANTITY SURVEYOR | 


JUNIOR TAKER-OFF 


STTt 


itt 


ALION 


ATION \ 


VACANI Keint 


hisinan requ 
pe f reanforced 
t et 


FABRIC 
i] 
a 
a 
LTD, * 
ITUATION VACANT. Civil engineering 
const 
quired Westounster time engines at 
k, et la fa g aut ty tum take-off prepe 
i700. Particulars to Box 4116, ¢ A ‘ 
TIONAL ‘ERR 14 Dart ith Street, Londor 
4 Pen heme Alternate “at ‘ 
SITUATION VACANT. ¢ Engineering draughtsman 
required nsulting engines ba a ‘ 
ve “ st lea expert ‘ 
tier ulifications Regular course of studies for Higher 5-4 ' J 
we tarting slary 49 pe 4 ‘ 
reinforced mrete let le able ala A ed ~ wre ene aie 
< dart th tree 
wave 14 Da full deta { experience and tect 
SITUATION VACANT Reinforced concrete le —_ Street, London, 
detailer req et West nster firm of tine VACANT Dra 
neer progre ve both a t position and grade required youd experience it eint a 
ret neratwor slary pward on expenence essential Five-day week Moxie hes 
ur technical qualification Deta please expenence technical a tent for dealing wit 
employment, et «Box 41 CONCRETE AnD Ce ondence, et feta snd start Jow 
th Street, Londo Livessevce & Assoctares, Cor ting | ner 
Portland Place, London, W.1 
wi 
ITUATION VACANT. Engineer or research assistant ITUATION mrete designe 
wanted with concrete background for research department architectural dra for interesting as 
‘ noreting ling te im tactore and tiposite efera wit 
Headquarter at Feltha bive-day week Good knowledge { the fur { prestressed 
per . hee Apply, with summary of expenence and design Apply in confidence, stating experienc ‘ a 
qualifications and stating slary required, t box 419 alary required, to Ge M % Sows, Lr Ver ut 
CONCRETE AND CONSTR TIONAL ENGINEER! 14 Dart Saw Mi Leigh, Lan F 
th Street, Londos Wit 
AC AN | The Bowater Paper Corporat 
ITU ATIONS VACANT Well known f { reinforced Limited have a vacam for a engines w ih 4g 
concrete engines amd ntractor ‘ e designer Draughtsmar AM ants hould ave esthe assert = 
detailers for their Lond fhee, Prev experience in ections A and B Examination of the Instit n of ¢ a ; 
frame and flew in asset anent and gressive bLngineet have tained exempt Practical expe 
of age slifeation experience. Hox 41 ‘ wETE teelwork esigt silw road 2 
CONSTR Ait EERIN 14 Dart ti treet ewe h now ledge f rve and etting t 2 
London, 5.W.1 vivantage t not essentia Cont t here og 
Ar at treate niidential hee 
Technical a tant to direct tate deta ay ‘ t t ng, expereme 
Age 21-24, graduate or qualified wit ome d g office ed and be sent to the Corer | 
with initiative and expenence te . t ting. et Gravesend, Kent 
for a tvue { re f ed ete t ture l ae 
stelle 66 Baa eee FOR HIRE. 
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Besides setting new high 
| standards in tensile and 
bond strength, the 
7 TENTOR BAR possesses 
two other advantages 


that are of outstanding 


YOUR JOB COSTS LESS 

AND ALWAYS PROCEEDS 
TO PROGRAMME 

WHEN YOU SPECIFY 

TENTOR BARS 


TENTOR BAR 


Company Limited 
43, Upper Grosvenor St., London, W.1 
Telephone : GROsvenor 8101 


~ 


Complete technical information 
Tentor is manufactured by is freely available and will 
Guest Keen & Nettlefoids (South Wales) Led., Cardiff. { gladly be sent on request. 
McCall & Co. (Sheffield) Led., Templeborough, Sheffield. f 
The United Steel Companies Led., Sheffield. 
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DESIGN OFFICES 


specialising in Reinforced Concrete work are 
strategically placed throughout the whole of 
the British Isles 


STAFFORD 
Head Office 
Tel : 444 


53 Grosvenor Street, W.1 
Tel: Grosvenor 8371 


BRISTOL 
10 Orchard St., 1 


GLASGOW 


25 Newton Place 
Charing Cross, C.3 
Tel: Douglas 5906 


NEWCASTLE 
107 New Bridge St., 2 
Tel : 28136 


LIVERPOOL 


Church Street 52 Fitzwilliam Sq. 


Specialists in 
Reinforced Concrete 
Design 
and Suppliers of 
Reinforcement 
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